


FEBRUARY 13, 1886. 


Chemical Tests of Cements. 


Wasuineoton, D, C., February 4, 1886. 


Editor ENGINEERING NEWS. 

Dear Sir:—I am somewhat surprised and very 
much disappointed by the vehement outburs tof my 
friend “Manufacturer.” or, as I have accidentally 
ealled him my “contradictor,” against my chemical 
analyses of cement, against my tests of its tensile 
strength (thus implying my want of knowledge) and 
against my lack of courtesy toward him. I feel sorry 
for “Manufacturer,” and deeply regret that he has 
written the article to your paper, of January 24th, 1886; 
because therein he denies the results and the value of 
investigations by the testing machine, the proper 
qualities of which are admitted by all intelligent en- 
gineers, manufacturers and users of cement. He even 
denies improvements by art and science and rests 
upon the claim, that, so far as cement is concerned, na- 
ture has done everything for us, and he, therefore, 
calls a halt. By his former letters he appeared to place 
himself in the attitude of an investigator and to be will- 
ing to adhere to progressive ideas. But now from the 
progressive points of view held by him he changes ina 
retrograde direction. 

I will, however, answer his latter article in a gen- 
eral way only, tc impress upon him that, from a “ man- 
ufacturer” even, proofs are necessary to sustain a 
theory which, without, is only so many words blown 
upon the air and carrying noresults with it. 

My friend is not easily satisfied. At first he com- 
plains that he is without sufficient information as to 
my manner of testing cement; but when, to please 
him, I give my process, he complains that it occupies 
too much valuable space. Upon the expression of his 
grievance as to my alleged lack of courtesy and kind- 
ness, I re-examined my answers to “ Manufacturer’s *» 
inquiries of December the 26th, 1885; and I submitted 
them tofriends to detect, if any, improper terms or 
phrases therein, for which, if found, I certainly would 
feel sorry and would apologize; but we could not de- 
tect any offensive expression therein. Therefore 
I stand uncompromisedly by my replies to said 
inquiries. I feel, myself, rather grieved that my “ con- 
tradictor ” should give ventto such language as that, I 
intended to “ sit upon him.” And, ifin mv replies there 
should be such an “ I-do-not-wish-to- be-contradicted 
air” as “‘ Manufacturer ” tries to make: out, it certainly 
would have been better and kinder on his part to prove 
it by other methods than those he bas employed; 
though, on my part, I do not personally wish to charge 
“* Manufacturer ” with unkindness or lack of courtesy. 
The intelligent reader, to whom (through me) he ad- 
dresses his queries, and to whom (while addressed to 
him) I make my replies, would soon feel unwilling to 
listen tosuch a controversy of words, which is un- 
sought for by me; and I leave it altogether to my “ con- 
tradictor ” to be the judge as to the courtesy expressed 
between us. 

“ Manufacturer” throws me the gauntlet, appearing 
as aknight championing the “cements of well-known 
reputation,” such as, in his own opinion, need no 
analysis or test of tensile strength, but whose superior 
qualities are proven by their labels. But our knight 
battles with his visor down, while I modestly show my 
face and give my true name. Besides he brings with 
him into the arena against me an ally equally occult 
and mysterious, under the formidable appellation of ‘‘a 
Professor of Chemistry high in authority in a New Eng- 
land College,” who, to three valuable questions pro- 
pounded by “ Manufacturer,” has given three valuable 
answers, of which he gives the scientific world at large 
the benefit: 

ist. Is there such a thing as aluminate of lime? A, 
No, 2nd. Can there be in a cement, as it exists, sul- 
phuric acid? A. No. 3rd. Is soda or potash in a ee- 
ment beneficial? A. No one but an empiric will at- 
tempt an answer nobody knows.” (I presumes there 
should be a ; before the word “ nobody.”) 


Mr. “Manufacturer,” I seriously and willingly believe 
that you have misunderstood your friend “the Pro- 
fessor of Chemistry high in authority, ete.” ; for I posi- 
tively assert as to the two first questions that no prac- 
tical or scientific chemist could or would give the an- 
Swers attached thereto. I have a very high personal 
regard for all the professors of chemistry at New Eng- 
land colleges, known to me, or of whom I have heard; 
but I certainly fail to recognize among them one so ig- 
norant as to declare there is no such thing as “ alumi- 
nate of lime.” If, in truth, such a “Professor of 
Chemistry,” as you quote, is in existence, why do you 
not give his name, or why does he not come forward 
and assert such statements and in propria persona 
stand or fall by them. It is unkind on ‘“ Manufac- 
turer's” part towards all other professors of chemis- 
try in New England colleges, whether high or low in 
authority, there or elsewhere, to quote to the readers 
of ENGINgeRInG News as high authority the errone- 
ous answers given in the article. 


As to the query of “Manufacturer” in regard to 
sulphurie acid, I again refer to my former reply in 
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your paper, which in my judgment is sufficiently ex- 
plicit to any person of an intelligent understanding as 
to chemical analyses. 

The “24 hour ™ test as proposed by “Manufacturer” is 
not always sufficient to warrant the quality ofa cement. 
When, however. by chemical analysis, the composition 
also is known, then it becomes sufficient. Most of the 
cements will give the best results when placed in wa- 
ter as soon as possible after gauging. Yet, a cement 
may disintegrate upon being put at once into water; if 
so, that kind should be left out of water for a longer 
period, say one or two hours, and then.if it keeps on 
setting under water a further test as to its qualities 
mity be ascertained by the tensile strength found upon 
trials after various lengths of time. 

I have stated, and I maintain that the Portland 
cement is farsuperior to the light burned American 
eements. A cement is nota Portland cement when it 
has not the composition and lacks the proper qualities 
of the Portland cement; and it, therefore, will not and 
eannot give the adhesion and the cohesion of the latter. 
The labe! does not insure nor give the quality. The 
testing machine will demonstrate its value. Yet, for 
some reason, my “contradictor” is adverse to the use 
of this valuable machine in the hands of a careful en- 
gineer; but his cry for a halt in regard to testing 
cement by this means will not, I hope, prevent the in- 
telligent body of engineers and architects to maintain 
the testing of the tensile strength of cement as the 
*‘Alpha and Omega,” which at all times it ought to be. 
A purchaser very naturally wants to know what he is 
buying; and it is of no use for civil engineers to go to 
England or to France, as my “ contradictor ” has done, 
to find out the good qualities or the defects of our 
light burned American cements. We have the results 
right here proven by the testing machine. The tensile 
strength test will give them more information than 
traveling all over the world. My friend ‘“‘Manu- 
facturer,” however, does not travel far enough. He 
stops halfway; he ought to have gone as far as Rome 
at least to teach us about what the Romans did years 
and years and centuries ago. The whole history of 
the manufacture of cement, however, is all in a nut- 
shell. The first article used for making mortar is 
sand with lime. Upon this the Romans improved by 
adding pozzuolana and brick dust even. Afterwards 
seientificinvestigations proved that there were certain 
natural stones which. after a light calcination, pro- 
duced a material far superior to the old Roman mix- 
ture. The material thus produced is hydraulic lime or 
the natural light burned cements according to com- 
position. 

Still later, science made a further discovery of the 
Portland composition which is seldom even produced 
by nature itself; but science with nature, hand in hand, 
discovered that all that was ‘required was to mix arti- 
ficially the necessary ingredients, etc,, and to caleine 
such mixture ata proper degree of heat, which must 
be much higher than that required to produce the par- 
tial or integral expulsion only of carbonic acid as done 
in the case of the light burned cements. 

We have thus as hydraulic materials: 

ist: Hydraulic lime. 

2d: Ordinary light burned cements, and 

3d: The best, Portland cement. 

Nevertheless, the two first-named, when of good 
quality, may prove good enough for certain uses; but 
of this the engineer, the architect, or the user, must 
judge for himself. 

As ‘“‘Manufacturer” himself does not pretend to be 
a chemist and probably, therefore, would not fully un- 
derstand the technology of chemistry, I would much 
prefer to argue with his friend, the chemist, and I trust 
that without offense to each other in deed or word, we 
may arrive at an amicable understanding and reap 
beneficial results. But I must decline hereafter re- 
plying to any further articles under anonymous sig- 
nature. Yours respectfully, 

J. De SmeEpDT. 


ee 


Railroads in Belgium. 


From the report of the Belgian Minister of 
Railroads, for the year 1883, we extract the fol- 
lowing particulars of general interest. The 
railroads are divided into two principal sys- 
tems, one operated by the State and the 
other by independent companies, the former 
comprising about 71 per cent. of the entire sys- 
tem. 

STATE RAILROADS. 

The length of line beginning at 535 miles in 
1869 has steadily increased year by year to 
1899 miles at the end of 1883. 

Gauge 4 feet 8% inches..............-+..00+ 1886.6 miles 
5 9 o mA 

Of the rails 61 per cent. were steel, costing 

on an average $28 per ton; of the timber 
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cross-ties 81 per cent. were of oak, creosoted, 
costing (preparation included) $1.18 cach. No 
metal cross or longitudinal ties had been laid 
since 1879. 

There were 1,687 ordinary locomotives, 1,172 
tank engines, and 13 steam cars. The rolling 
stock comprised 3,051 passenger cars, 1,083 
baggage and mail cars, and 41,769 freight cars, 
making a total of 45,903 cars. 

The cost per mile for construction was as 
follows : 


Track. buildings, ete....-.-.-......-- : - $37,672 
Locomotives and rolling stock. ... 9,501 
NE  cdsbdievectucsvewsuccsscancnes $47,173 
COMPANIES’ RAILROADS. 
Length on Belgian territory.........-...-.- 778.7 miles 
: foreign eee 133.9 
We on dh vc ctibcedeccece coccccscesicess 912.6 


The lines are of standard gauge with the 
exception of one local line 6 miles in length, 
with a gauge of 2 feet 4 inches. 

Of the total length 85 per cent. is single 
track, and 26 miles are used for freight only. 
Including secondary lines, passing places on 
single track roads, etc., there are 1,327 miles 
of track. 

There were 530 ordinary locomotives, 379 
tank engines, and 5 steam cars. The rolling 
stock consisted of 824 passenger cars, 449 
baggage cars, and 13,905 freight cars, making 
a total of 15,178 cars. 

The following is a summary of the length of 
railroads on Belgian territory only: 


State Railroads. 








Lines constructed ‘by the State.............. 790.5 miles 
Lines constructed by com- 
panies and purchased by the 
Ca sie tie cet d aA seen ehdssccanchians 907 
Lines resumed or operated by 
Cie Ba ck cence ccneescussessaseccce ccse 201.5 ‘ 
SINGLE DOUBLE TOTAL. 
Length of the State’ssystem 823.38 1075.7 1899 miles 
= com panies, 117.8 660.9 773.7 
Totals..-....+0+. ..++- 941.1 1,736.6 2,677.7 
rr _ 


The Foundations of the Forth Bridge. 





The large caisson which so unfortunately 
capsized on New Year’s Day 1885, and was suc- 
cessfully floated again about three months ago, 
has since then been rapidly sunk in its proper 
position ‘by the compressed air process. The 
boulder clay which forms the foundation of 
all the large piers at the South Queensferry 
side was reached about a week ago, and the 
caisson will very soon reach its final level. As 
all the other piers are above high water, this 
practically completes the foundations of the 
bridge, and the work, for the future is confined 
to the steel work with the exception of the 
small amount of masonry required to carry 
up the viaduct piers to their full height. The 
foundations have occupied almost exactly 


three years,a remarkably short time when the 
difficulties which have been encountered are 
considered. Six of the large piers have been 
founded in water from 50 to 80 feet in depth, 
or, what is quite as difficult a matter, have 
been carried through water and mud to that 
depth. Only with the help of the most modern 
appliances could this have been attempted, or, 
if attempted, carried out expeditiously. To 

ive some idea of the magnitude of the work 
nvolved, we may mertion that the founda- 
tions have absor about 120,000 cubic yards 
of conerete and rubble masonry, and 400,000 
eubie feet of granite, besides considerable 

uantities of iron, steel, and other materials. 
Ts a consequenve of the completion of the 
foundations, we understand that Mr. P. W. 
Meik, who (under the chief engineers, Messrs. 
Fowler & Baker) has hadcharge of this part of 
the works, will very shortly leave Queensferry. 
His successor will be Mr. F. E. Cooper, at pres- 
ent on the London staff of Messrs. Fowler & 
Baker. Mr. Meik has been presented with a 
gold watch by the members of both engineers, 
and contractors’ staffs. 
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Hawkesbury Bridge, New South Wales. 





The history of the important bridge struc- 
ture illustrated in this issue can be given 
about as follows: 

In November 1884 a circular signed by John 
Whitton, Member Inst. C. E. and Engineer-in- 
Chief of Railways, was issued by the Govern- 
ment of New South Wales, Australia, asking 
bridge builders throughout the world to send 
to the Agent General of the Province in Lon- 
don, by June 1 1885, their own detailed plans 
accompanied by tenders of the sums for which 
they would construct a double track steel rail- 
road bridge across the Hawkesbury river, a 
tidal estuary lying some thirty miles north of 
Svdney. 

‘The crossing of the river presented consider- 
able engineering difficulties. It was thought 
desirable that the foundations should pene- 
trate through the water, mud and soft sand 
down to the hard gravel about 185 feet below 
high water. The level of the rails was to be 
42 feet above high water, making a total 
height of 227 ft. from bottom of pier foundation. 
Such a bridge on dry land with the piers visible 
for their whole height would be a. striking 
spectacle. The difficulty of sinking the piers 
was much increased by the fact that the depth 
required was far beyond that at which com- 
pressed air could be used, the practical limit 
being 125 feet below water level. 

The specifications for the bridge permitted 
the parties tendering to submit their own 
plans under the following conditions: 

Loads and Stresses.—Live load of six loco- 
motives of 45 tons each and two trains of one 
ton per lineal foot each, together with dead 
load and a wind pressure of. 56 pounds per 
square foot of surface, shall not cause a stress 
exceeding 6) tons(14,560 pounds) per square 
inch in tension, or 5 tons (11,200 pownds) in 
compression. 

Quality of Material,--All of the superstruc- 
ture was to be of mild steel in rolled sections 
with an ultimate tensile strength of not less 
than 30 tons (67,000 pounds) and not more than 
33 tons (73,920 pounds) per square inch; the 
test pieces to be cut lengthwise or crosswise 
from the material and they must elongate 20 
per cent. before breaking. When heated to a 
cherry red and cooled in water of 82°, the 
strips must bend double without flaw or crack 
to a curve whose inner radius was one and 
one half times the thickness of the plate. 


Under these conditions sixteen tenders were 
submitted with plans, ete., from bridge con- 
structors in the United States, Canada, Bel- 
gium, France, Australia, England and Scot- 
land. These plans were referred to a commis- 
sion of three eminent English civil engineers, 
W.H. Barlow, Engineer of the New Tay Bridge, 
Douglas Galton, Engineer of the Board of 
Trade, and George Berkley, Esq., Past Pres. 
Inst. C. E. 

These gentlemen decided that while several 
of the plans for superstructure submitted were 
of sufficient merit to warrant adoption, the 


Plate I.—Hawkesbury Bridge; 


plans of the Union Bridge Co., of New York, 
for the foundations were the only ones that 
were satisfactory and could be recommended. 
This report was then submitted to Sir John 
Fowler & Co., Consulting Engineers to the 
Province of N.S. W., and was by them con- 
firmed. 

News has very lately been cabled from Syd- 
ney that the contract has been formally 
awarded to the Union Bridge Co. 

The bridge, (shown in Plate I,) has a total 
length of 2,896 feet from end pins; there are 
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dredging tubes, each 8 feet in diameter, and 
terminating at the bottom in bell-mouth ex- 
tensions which will imeet the cutting-edge. 
The space between these tubes and the outer 
caisson walls will be filled with concrete as 
the sinking progresses, so as to give the ne- 
cessary weight. The iron in the tubes is gen- 
erally j-inch plate, and in the outer caisson ‘- 
inch plate; the bell-mouth and cutting-edge 
is all {-inch in thickness. 

The method proposed for sinking these piers 
to the unprecedented depth required is prac- 
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Plate III.—Location of Proposed Hawkesbury Bridge. N. 8. W, 


five spans of 416 feet each between pier cen- 
ters and two spans of 408 feet. The truss is 28 
feet between centers and is a typical Ameri- 
can truss in its general design. An alternate 
plan for a solid floor system of built beams 
and buckle plates was submitted to conform to 
some extent with the ideas of English engi- 
neers, but it is not yet certain that the regula- 
tion American floor system will be abandoned. 


The character of the foundation material is 
shown in the general elevation; it is made up 
of mud and light sand and the ultimate foun- 
dation will be a hard sedimentary deposit, 
rock being inaccessible. 


The piers have the general dimensions and 
design, shown on Plate II, (p. 100). They will 
be made of cut-stone masonry to the level of 
low-water, and rest on iron caissons filled with 
concrete to low-water mark. The cutting-edge 
of the caissons have been modified since the 
plans were made from which our illustra- 
tions were taken to the extent of having 
the bottom flare reduced in angle by making 
this inclined portion 20 feet high instead of 10 
feet; otherwise the adopted plan is as shown. 
In plan these caissons will be 48 feet in 
lencth above the cutting-edge, and 20 feet in 
extreme width; there will be three inner 


tically the same as that used by Messrs. An- 
derson & Barr, (who have sublet this portion 
of the work from the Union Bridge Company,) 
for the tubular foundations of the Atchafalaya 
bridge of the Texas & New Orleans R. R. This 
method has been described and illustrated in 
ENGINEERING News, of May 5, 1883, and by it 
cylindrical iron piers 8 feet in diameter were 
sunk to a depth of about 125 feet below the 
water surface through the silt formation of 
the lower Mississippi valley. The excavator 
is a modification of the Milroy device and is 
practically a self-closing bucket suspended 
and operated by a system of chains and 
working through the water contained in the 
cylinder. 

The small map, Plate III, shows in some de- 
tail the location of the proposed bridge across 
the Hawkesbury river. The south approach 
crosses & narrow channel of shoal water and 
then passes through the head of Long Island 
by ashorttunnel. As compared to Australia 
generally this map will be found to fit into the 
south-easterly corner of the continent; the 
bridge itself being about # mmiles north of 
Sydney. 


—— ES 
ENGINEERING News, Three Months, One 
Dollar and Fifty Cents. 
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Base Line Measurements by the Steel Tape.* 





BY J. B. JACKSON. 


Tne accurate determination of the hori- 
zontal distance between two chosen points 
on the surface of the ground is a difficult task. 
The sources of error are of two kinds: Me- 
chanical, or those arising from the manipu- 
lation of the measuring unit and scoring and 
keeping the end marks, and temperature er- 
rors, or those arising from the uncertainty in 
the absolute temperature, and therefore length 
of the measuring unit. The latter source of 
error is much the larger and more difficult to 
eliminate in accurate work. A compensating 
apparatus is often used, but it is expensive in 
first cost, and in its use; neither has such an 
apparatus yet been designed which will re- 
main of constant length for different rates of 
change of temperature. 

The greatest accuracy in proportion to the 
time and money expended is undoubtedly at- 
tainable with the steel tape. This should be 
from 300 to 500 feet in length, and of “‘ hoop- 
skirt wire’’ size. Such a tape, 300 feet long, 
with attachments, costs from $15 to $20. 

If absolute results are desired, there are 
three constants which must be determined 
for each individual tape, viz., the absolute 
length at a given temperature, or the temper- 
ature at which its graduated length is stand- 
ard; its co-efficient of expansion, and its mod- 
ulus of elasticity. None of these may be 
safely assumed. 

The absolute length is the most difficult to 
obtain. ‘The best way of finding this would be 
to compare it with some other tape of known 
length. But at present it is not known that 
such a standard exists.¢ If there were such a 
one it would not remain astandard if used inthe 
field. The straightening of every bend where 
the tape has taken a set resul‘s in lengthening 
the tape, and such accidents are sure to hap- 
pen to the tape when used in the field. Itmay 
be used for measuring a standard base-line 
whose length has already been determined, 
and so its absolute length found; or it may be 
compared with a shorter standard in sections, 
by means of a comparator fitted with micro- 
meter microscopes. 

The co-efficient of expansion can best be de- 
termined also by comparison with some other 








“Reprinted from the Journal of the Association of En-- 
fincering Bociet ies, Dee. 1 Paper read Nov. 18, 1885, 
fore the Engineers’ Club ot Or Bt. Laie. 


'The writer has been informed since the reading of 


ae paper. that the lute length of the 300 foot aael 
belonging to th aera ver \omnentaatoey the 
oneal expansion and modulus of elasticity 


of which the writer himself determined in 1480, has now 
been obtained. This done by measuring a part of 
the Olney Base Line wi oe pe, using the method 
herein outlined. Thiet base is situated in Southern Tli- 
nois, and forms the southern extremi 


8. Lake 
Survey p lation system. Thom probable er- 
ror.in the le of the from the origina! measure- 
ments, was tone one-millionth. It is said the re- 
cent ta ee are remarkably accordant, so 


measurement of several secon ndary 

a lines, was as done ae Se. the = loyés of the Missour 
iver Comm ese results are made 
bubite, mara will Mwin dou anes demonstrate the possible 
steel tape measurements far beyond all 





AMERICAN CONTRACT JOURNAL 






eons ttéver 


0 tery tod 
Jom 


aedbeoe « a6 esse == ~ Qe Om we 


General Elevation and Soundings. 


standard, but in the absence of this a set of 
observations would have to be made through 
a sufficient range of temperatures by mounting 
microscopes on solid pillars the length of the 
tape apart, ana protecting the tape in such a 
manner as to enable its mean temperature to 
be accurately determined. If out of doors it 
would have to be inclosed in a dry wooden 
box. If the box is wet the variable evapora- 
tion from it will leave the temperature uncer- 
tain. The observations would have to be 
made continuous, if out of doors, throughout 
the twenty-four hours, in order to get the 
daily range of temperature. The writer made 
such a series of observations a few years ago 
on a 300-foot steel tape, continuing them 
through four days and three nights. The 
co-efficient of expansion was found to be 
0.00000699 for 1° F. 

The modulus of elasticity is easily found by 
stretching it with different weights and observ- 
ing the change in length. 

Assuming that these three constants have 
been found, a method of doing the field work 
to find the length of a line to an accuracy of 1 
in 200,000, or 1 in 300,000, is as follows: 

1. Drive a line of stakes on line, bringing 
their tops approximately to some grade. This 
grade may be anything desired, but the up- 
ward changes should occur at the marking 
stakes, so that in stretching the tape it will 
not be lifted from its supports. The stakes 
should be about 25 feet apart, with one face 
earefully in line, or at least within an inch of 
the line. Determine on a set of grades that 
will be convenient, and that will keep the 
tape at least one foot above the ground. 
Drive nails in the sides of the stakes that are 
in line on the grades fixed upon. An approxi- 
mate profile of the line is helpful in fixing on 
these grades. On these nails hang hooks 
about two inches long, such that the tape can 
be readily inserted and removed. These 
hooks, turning freely about their supports, 
will eliminate all friction when adjusted to a 
vertical position. The 300-foot stakes (if a 
300-foot tape is used) should be very firm, and 
set with their centers on the line of the faces 
of the intermediate stakes, and cut off ac- 
curately to the grade of the tape when hang- 
ing in the hooks. An auxiliary stake is 
driven some 3 feet each side of this marking 
stake on which to rest the hands in stretching 
the tape. The marking stakes should have a 
breadth of about a foot to allow for variations 
for temperature, If the end graduations fall 
off the stake, however, one of the subdivisions 
of the last foot can be chosen and recorded.* 

After these stakes are all set and nails driv- 
en, the profile should be accurately taken by 
a level, holding the rod on the — and the 





1 In the work done by the Mississippi River Com- 

mission, aripeet zine were fastened to tops of the 

stakes and the scratches made onthese. The 

records of the several measurements wore we Bp tue » bask 
and carried to headquarters and filed with th 

Since the mean_ temperatures of — measure: 

ments would be Sere, the correspon 
oan the zine would not be coincident, neldent, but they sh should 


iffer ter by the temperature correction. tor for = 8 ference 
mperature absolute check on Lireen 
thes bent on tio in the office. 


length of the hooks above the marking stakes. 
This will enable the correction for grade to be 
computed with great accuracy. 

The tape should be stretched by a pull of 
from ten to sixteen pounds. This can be done 
by the aid of an ordinary pair of spring bal- 
ances.? 

The temperature should be read from at least 
three standard thermometers, placed so as to 
have equal weights on the temperature of the 
tape, as at the 50, 159 and 250 foot marks on a 
300-foot tape. Since the uncertainty in know- 
ing the absolute mean temperature of the tape 
will be the greatest source of error in the 
measurement, so it requires the greatest care in 
its elimination. If the temperature error is to 
be reduced to 1 in 300,000, then the mean tem- 
perature of the tape must be known to within 
one-half a degree Fahr. Ona clear, or windy 
day, or when the air and ground differ in tem- 
perature many degrees, it is impossible to 
obtain the temperature of the tape to any- 
thing like this accuracy. In fact,in case of 
even a gentle wind, the varying temperature 
of the tape is so great and rapid that when 
one end is held to place, the other swings back 
and forth over an eighth of an inch or so, 
making it difficult to decide where to set the 
mark. For great accuracy, therefore, the 
work must be done on cloudy and still days, 
or at night. Days may usually be chosen 
such that the absolute mean temperature of 
the tape may be found to less than half a 
degree. 


The record of the position of the end gradu- 
ations are conveniently kept on the tops of 
brass or copper tacks driven into the marking 
stake approximately in position after the tape 
is stretched, and then a line cut by a knife 
when all is ready. It is important to avoid 
pressing on the marking stake in any manner. 
The end posts should be very firm. They 
should be made of large timbers set several 
feet in the ground if the base is to be meas- 
ured several times, or if the points are to be 
used for seme time. Stones may be then set 
beyond these posts and the distance meas- 
ured to them by plumbing if they are beneath 
the surface. 


It is important that the friction of the tape 
be eliminated by some means, and it is 
thought the means here suggested is as cheap 
and effective as any. If the stakes were 
sawed off to grade and some kind of roller 
arranged for supporting the tape that would 
be practically frictionless it would suffice as 
well. 


2 In the experiments made by the writer to deter 
mine the co-e nt of expansion of the 300-foot stee 
tape belonging to Missouri River Commission, and 

eh we eae cos Missouri River work, the pull 
was obtai passing from th sixteen-pound load by 
mea ns ota wire the tape through a cord 
support, which ‘was Kept at angle 45° to the horizon. 
The in he work ap gs ‘ooule « were therefore equal. 
uri River, a still better 

loyed. It consists in suspending the 

ue fromthe the to forward side of a square bloc 
board, the apne seed to the si upper face. The 


block was oe se Se Seeee tons 
rner, nes 0 ie Ve Py 
horizo forces, the an was moved by aactew 
until ite u a horizontal position, as 


shown bya 
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The writer’s class of engineering students : oes 
measured a base line, at Montrose, Iowa, in a 
June last, by the foregoing method, support- m 


ing the tape every fifteen feet, with the re- 
sults given as follows: 

The temperature on June 3d varied from 
76° to 80°, being cloudy and calm. On June 8th 





SAR oe icant ccna ceria cat ene! carel Raa eae coe cl al eee al 





x 
the conditions were still more favorable, the * 
temperature varying between 55° and 58°. ‘ 
The end and intermediate marking stakes mS 
were not as firm as they should have been for "a 
the best results. i 
ae ee Ee ee Ste + 
| AL gee e 
| ! ose 
Measured | Sag. pull,; Temp. Total | Cor- 
Date; length. |grade cor-\correc-| corree- | rected 
rections. | tion. tion. | length. 
a as Oe — ae i ae De ee 
Jane! Feet. Feet. | Feet. | Feet. Feet. 
2,209,730 —O0.441 | +0.245) --0.196 | 2.209.534 | 
3 2,209,792 —0.441 | 40.212; —0.229 2.209.563 - P 
i] 2.210.067 - 0.441 |—0.101, —0.542 2,209,525 SF 
—0.441 0.515 | 2,209,528 


K 2,210,043 | —0.074 | 













From these results we obtain: Probable error 
of mean = 0.006 feet’=1in 370,000; probable 
error of a single detérmination = 0.01 feet = 
1 in 220,000 ; these errors resulting from the me- 
chanical operations of measurement. What 
the absolute errors were it is impossible to 
say, since the temperature at which the tape 
is standard is unknown, except that it is 
marked standard at 62° F, 
CORRECTIONS. 

1. Correction for Temperature.— If T, = tem- 
perature at which the tape is standard, and T 
the mean temperature of the tape for the en- 
tire line, whose length is Z, then we have: 

Cr = + *0.000007 (7 — To) L. (1) 

2. Correction for Pull.—If Po= pull when 
the tape was compared with the standard; P, 
the pullin pounds on the tape in measuring; 
S, the area of the cross-section; and» E, the 
modulus of elasticity, we have: 


(P rT Pos) L 
SE 
Here L and S must be taken in inches, since 
moduli of elasticity are given in pounds per 
square inch. For the tape the writer experi- 
mented on, E was 27,400,000. Find S by weigh- 
ing the tape, and remembering that a piece of 


iron 1 inch square and 1 yard long, weighs 10 
pounds, we would have: 


’ 
- 
wom 


ar Sed 


» o ovules th: OP ome on eo ae 


(2) 


Cp 


Wt. in pounds. 


s=— -— 
10 x length in yards. ° 
2. Correction for Grade.—It l,, l,, ete., be the 
lengths of the grades whose angles with the 
horizon are a,, @ 4,4, ete., and if Z = measured 
length, we have 
Ca = (1, cos a, +1, cos a, + 
+ In cos dn) — L. (3) 


4. Correction for Sag.—The curve of the tape 
would be a catenary if it had no rigidity, but 
the bending over the supports throws it into a 
sinuous line. As the sag is very small com- 
pared to the distance between supports, we 
may call the curve a parabola. Then taking 
moments about a point of support, we Lave 
the pull on the tape into the sagas equal 
to the weight of the tape over half the span 
into the distance to its center of gravity, or } 
the span, or if w = weight of tape per unit of 
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length 
d = distance between supports. 
P = pull. 
v = sag. 
wd a w da? 
Then Pv =... - = 
2 4 8 





* This was the co-efficient of expansion found for the 
300-foot steel tape which the writer tested. It had best 
be determined, however, for each individual tape. 
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Now the length of a parabolic curve is 


l=d\1 ee 
3. 


Substituting for v its value from the pre- 
ceding equation, we have 


aetpee (=) 


If the excess in length of the curve over the 
linear distance be the correction for sag, we 


have 
d (= )’ 
nie 





orv= 


This being the correction for one sag, if the 
supports are & uniform distance apart, then 


the number of such sags is and hence the 
iy 


correction for sag for the entire line is: 
d = L _—- 
C= — — - _ 
24 FP ad 24 P 
I 


Graphic Determination of Stresses on Rivets 
in Plate Girders., 





WRITTEN FOR ENGINEERING MEWS BY 8S. P, MITCHELL, IN- 
SPECTOR OF BRIDGE ERECTION, PHILA. 
Br. B. & O. R. R. 





By application of any load to a plate girder a shear- 
ing stress is caused in the web, and through this shear 
in the web, compressive and tensile stresses are pro- 
duced in the flanges, and as the rivets joining flanges 
to web are the only connection between them, these 
stresses must be communicated from web to flanges 
entirely through the rivets. Therefore the resultant 
stress on the rivets is composed of two components,— 
the vertical shearing stress, and the flange stress 
either horizontal or inelined as the case may be. To 
find graphically this resultant stress on the rivets, let 
us take as any example a plate girder (Fig. 1) of length 
A Jand depth h, supported at both ends and uniformly 
loaded. 


so) 4 oe 2? 2 gs 






oo SEL 
’ 
' ' 
4 
Fi. 1. 


First divide the girder into sections such as A B, BC, 
etc., of such lengths as practical considerations may 
dictate, but in this instance we will assume the girder 
divided into eight equal parts, the center being at EZ, 
and further assume the load to be concentrated at A, 
B,C, D, E, F, G, H, I. 





Fie. 2. 


Now find from the equilibrium polygon, (Fig. 2. b) 
formed in the usual way, the horizontal flange stresees 
at points A, B, ete., of the girder. (Of course these same 
Stresses can be used for proportioning the flanges.) 

These stresses are, as we know, the ordinates Bb, C 
¢, ete., (Pig. #, 6) multiplied by polar distance o M (Fig. 
2,a) and divided by depth of girder h. Thus stress at 

BbxXxoM CcexoM 

SS er at nee 

h h 
shearing stresses at the points A B. ete., to J in the 
girder, from the diagram formed as in Fig.3. Aa’, B 
». Oc, ete., being the required stresses. 

Lay off on a horizontal line, Figure 4, the bending 
Stress at center point of girder E= AE. As the bend- 
ing stress at point D = that at F. at ( same at that at G, 
ete., from A (Fig. 4) lay offon the same line the bend- 
ing stresses at points D F.C G.BH.and A I, repre- 
sented in Figure 4 by AD, A 0, A B, anid A = 0 re- 
dectively. Then through A draw A a’ perpendicular 


and soon. Then find che 
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to A E, and lay off upward from A the shearing stress 
at point A of girder (= Aa’ in Fig. 3) and through 
points B, (, D, and E (Fig. 4) lay off upward and per- 
pendicular to A E, the shearing stresses at points B, (, 
Dand E in the girder. found from Fig. 3. The shearing 
stress at KE = o. then from F, G, Hand I (Fig. 4) lay off 
downward the shearing stresses correspcnding to 
those points in the girder and connect the extremities 
of the vertical lines asin Fig. 4. Suppose now we re- 
move the loads C. D, E, F, G, leaving only the loads B 





Fie. 3. 


and H on the girder. then A Bin Fig. 4 would be the 
maximum bending stress between points Band // (Fig. 
1), and, consequently, at the center of the girder E. Now 
add the loads Cand G.andthe maximum bending stress 
is equal to A C (F.g. 4) or by the addition of the loads (’ 
and G. the bending stress between those points is in- 
erea-ed by an amount equal to 


A C—A B=BC. (Fig. 4.) 





e 


Fic. 4. 


Put on the loads D, F and the bending stress be- 
tween those points is increased by the amount 
A D-AC=CD 
Put on the load Zand the increase to the bending 
stress at Lis 
A E—A D=D E, 


consequeitly ) Eis the horizontal component of the 
rivet stress for tne portion of the girder between D) and 
F, due to the load E and as Dd is the vertical com- 
ponent of this stress, the resultant is equal to d E (Fig. 
4). Inthe same way CD is the horizontal component 
of the flange stress produced by loads D, F’, and as the 
vertical component is ¢ 0—d D = c' 0(Fig. 4) (equal to 
load D or E)the resultant or rivet stress for portion of 
girder ( D is equaltoc d(=g9'f for portion of gir- 
der FG). In the same way it can be shown that b’ c 
is the rivet stress for portion of girder B 7 (= 
h’ g') and a’ b' (= 7 hk’) for portion A B, consequently 
if we divide the stress a b by bearing value of 
a rivet we get at once the number of rivets re- 
quired between A and B and so on for the remainder 
of the girder. Knowing now the proper number of 
rivets required for each section of the girder, they can 
be spaced to conform with practical conditions. 

In Fig. 4the bending and shearing stresses must be 
laid off. and the lines a’ b’, b' c’, ete., measured to the 
same scale. 


Norge.—The curve a’ E7 in Fig. 4 will be given by the 
equation 
S=-aphes 
The equation to a parabola referred to axes passing 
through the vertex E. When S = shearing stress at 
any section of the girder, p = the load per unit of 


pt 
length, h = depth of girder, and z = ——— —- H, where 


8h 
1 = length of girder and H = horizontal bending stress. 
pl 
5 vertes between © and + —- and 2 between 0 and 


pt 


Making shearing stress S = o, then zs = o and 
pe 
H= = which is true for the center of the girder: 
pl pe 
Makies 8 —_- hen a= oak Am 0, whi is true 
for the ends.of the girder. 


A New System of Are Lighting. 


The illustration given shows the latest elec- 
tric are lamp, devised by Mr. Charles F. Hein- 
richs, of New York. 

The feature in which it radically differs from 
its predecessors lies in the fact that there is 
no part of the mechanism below the light to 
interfere with the downward rays from the 
lamp. This is a point which should make it 
exceedingly useful to contractors and others 
requiring electric light either for tunnel or 
out-of-door work, and for their benefit we 
give the following very general description : 

The two pairs of carbons are curved, in- 
stead of being straight, as in the ordinary are 
lamp, and the points of each pair meet sub- 
stantially at right angles to each other. The 
pair forming the positive electrode is larger 
in its circle than the negative pair. and these 
curved carbons are so hung on their pivoted 
arms that the feed is determined by gravity 


The Heinrichs Arc Light. 
and the wasting away at the points, no feeding 
mechanism is required. 

We have seen an exhibition of Mr. Hein- 
richs’ lamp, and can vouch for the total ab- 
sence from a suspended light, of any shadows 
cast downwards by the carbons or parts of the 
apparatus. The carbon rods, from their curved 
form,occupy less space for the same consump- 
tion than the straight rods, and it is possible 
with two pairs of curved carbons in a diameter 
of 1 foot to have the equivalent of 5 feet of car- 
bon, which will burn from 25 to 30 hours. As 
to the unusual form of the carbons, we are in- 
formed that they can be made at the same 
cost as those of the ordinary pencil form. 

The lamp seems very well adapted from its 
compact form and arrangement for lighting 
public halls and large open spaces, as well as 
for the use of contractors as before mentioned. 
For street lighting purposes it could be made 
of any size convenient and fixed ata great 
height and thus cover completely witb its 
rays a large area. 

RR . 

UTILIZATION OF SMOKE.—A notable example 
of the utilization of smoke is afforded in the 
case of a charcoal furnace at Elk Rapids, 
Michigan. In this furnace, as stated, are 


manufactured fifty tons of charcoal per day; 
there are twenty-five charcoal pits, constructed 
of brick, each pit being filled with 100 cords of 
hard wood, and then fired. The vast amount 
of smoke thus produced is made to yield ace- 
tate of lime, alcohol, tarjand¢gas. 
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Municipal Engineering; Paper No, 1.* 
BOSTON, MASSACHUSETTS. 
(¢ viata ai page 85.) 
Service-Pipe. The Boston service-pipe is 
lead exclusively, the standard inside dia- 


meter being §-inch, ranging from this to 2-in- 
ches. Experience has shown that Cochituate 


water suffers very little from its contact with 
lead-pipe; and that only for a limited time. 
Theso-called corporation service-cock (Plate 


Plate 6.—Corporation Service Cock. 


6) is of brass with the standard dimen- 
sions given. It is readily inserted into the 
charged main by a device (Figs. 1, 2, 3, Plate 7) 
patented by E. R. Jones, Superintendent of 
the Eastern Division of the Boston Works, and 
is now used in a great number of our cities. 
With this machine the main is bored, tapped, 
and the cock screwed in without any inconven- 
ience from the pressure ot water. The ma- 
chine consists of the composition chamber A 
containing the valve B. To the end of the 
chamber A is attached the head C, through 
which passes the spindle D, which is worked 
by the ratchet-lever Z. The chamber 4 is 
clamped to the pipe, as shown in the figure, 
the same machine fitting pipes of different 
sizes by means of rubber gaskets of the proper 
radius; a drill is attached to the spindle D, 
and a hole drilled through the main; the 
drill is then withdrawn, the valve B closed, the 
head C removed and the drill exchanged for a 
tap. After the hole has been tapped, the stop- 
cock is attached to the spindle and inserted in 
the main, completing the operation. The time 
required to insert a stop-cock is ordinarily 
about ten minutes, but it can be done in six 
minutes. The service-pipes are carried to 
within the exterior walls of the premises 
of the water-taker. In cases where the old 
driven tap had been used, entering the main at 
an angle to its diameter, the old hole is tapped 
and a special corporation service-cock is 
screwed in, in such manner as to lead the ser- 
vice-pipe out at a right angle to the axis of 
the main. The use of the driven tap has been 
abandoned entirely along with the original 
wrought-iron service-pipe. Out of a total 
length of service-pipe of 35,475 feet, laid in 1884, 
31,944 feet were 5 inch diameter. 

Meter-Service. The total number of meters 
used on April 30, 1885, in both the Cochituate 
and Mystic departments, were divided as fol- 
lows: 

Worthington meter, from 4-in,. to §-in. 
Crown 4 ‘* 6-in. to -in. 
Tremont ae a 
All other styles a 


1-in. to }-in. 
3-in. to 5 in. 


Total meters in use, 


In the year 1884, 1955 new meters were set in 
both departments, nearly every one of these 
being the Tremont meter. This is a meter 
very recently forced upon the Department by 
rather questionable methods, according to all 
reports, and judging from the guarded lan- 
guage of the Superintendent of the Boston 
Meter Department, its working is not emi- 
nently satisfactory. This official says, among 
other things, that the alterations made in the 


"Copyrighted by the Eagineering News Publishing 
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j-inch Tremont meter (about 99 per cent. of all 
in use) have after trial proved unsatisfactory, 
and “‘they are at present being removed;’’ he 
further locates the trouble in the mechanical 
construction and speaks of the annoyance to 
the consumers ‘“‘who were unfortunately 
brought into contact with them.’’ Of 3,981 of 
the Tremont meters bought for the city, 1,070 
are ‘‘at the factory for alterations.’’ The 
Worthington and Crown water meters are too 
well and favorably known to require any 
special mention here. The quantity of water 
distributed through water-meters, the rates, 
etc., have been already given under the re- 
spective heads of “Boston Water Supply°’ 
and ‘‘ Water-rates.”’ 


i Foor 


bury and Cochituate works is more pronounced 
than on the Mystic, is explained by wr 
Brackett, by the statement that the distri}y. 
tion systems of Somerville and Chelsea, on the 
Mystic supply, are in a very poor condition 
and the Deacon system has not yet been ex. 
tended to those cities. 

Boston is now divided into four divisions, 
each under the control of a Chief Inspector 
and nine inspectors. It is the duty of these 
officers to make a rigid house-to-house inspec. 
tion of fixtures, to check waste in their dis. 
tricts, enforce the hose regulations and to 
check waste where indicated by the Deacon 
meters; they also make inspection for 
revenue. 


Scale for Fis. 2 Ano 3. 
°o 


Plate 7. Tapping Machine. 


Waste Prevention. During the year 1883 the 
average daily consumption of water per head 
of population was 914 gallonsin the Cochituate 
and Sudbury department, and 82 gallons in 
the Mystic. This very evident extravagant 
use or waste of water called for a speedy re- 
form, and Mr. Dexter Brackett, of the Water 
Department, was especially detailed as the 
head of a Waste Detector Service. During 
May and June 1884, Deacon meters, previously 
ordered from England, were located through- 
out the city and a system for determining and 
checking waste in the different sections was 
at once put into operation. On May 1, 1885, 
there were 69 of these meters in use, scattered 
over 137 water districts and supplying a popu- 
lation of 360,000; nearly the whole of the resi- 
dential portion of the city is now controlled 
by this system, 

The saving which has been effected is 
shown by the following table, which gives the 
daily average consumption per inhabitant dur- 
ing the years 1883 and 1884. 

The fact, that the saving effected on the Sud- 


The Superintendent of. this Inspection and 


SuDBURY AND CocHI- 
TUATE. Mystic. 


Amount 


Consump-| Amount | Consump- 
tion. saved. 


saved. tion. 


Month | — 


Galle. per 
head per 
day. 
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Waste Division reports (May 1, 1885) that a 











the examinations of the water-fixtures in 
dwelling-houses proceed, he finds that a great 
many of the sources of waste in past years are 
gradually ceasing to exist; the constant flow 
of water to flush out soil-pipes, a one-time 
yery common practice, has been very gen- 
erally stopped. now that an inspector is liable 
to drop in at any moment and fine the house- 
holder $2 for each offense; old and leaky 
fixtures have also been either replaced or re- 
paired, and the plumber is frequently sent for 
in anticipation of the inspection visits. Re- 
fusals to admit inspectors into dwelling- 
houses for purposes of inspection are now 
very rare, thouga they were at first very 
frequent. Metered premises are examined for 
waste the same as unmetered. 

The Superintendent also believes that a 
large percentage of the waste of former years 
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The Deacon waste-water meter, here re- 
ferred to, was invented by G. F. Deacon, M. 
Inst. C. E., and Engineer of the Liverpool 
water works, in which city it was first ap- 
plied. The meter itself is shown in perspec- 
tive in Plate 8 and in section in Plate 9.* 

This meter is placed directly upon a city 
main so that the whole water supply for a cer- 
tain district must pass through it; in principle 
it may be described as a frictionless valve 
which automatically adjusts the area of its 
waterway to the quantity of water flowing 
through it at a given initial pressure, and at 
the same time continuously record this area 
upon a sheet of paper wrapped around a cy!l- 
inder which rotates under a pencil once in 
twenty-four hours. 


As will be seen by referring to the figures, 
the lower part of the apparatus virtually 


Plate 8.—General View Deacon Water-waste Meter: 


was due to bursts in street-mains and service- 
pipes before reaching the house-holder. 
During the year 1884-85 he discovered and 
reported over 200 bursts of this description in 
the Cochituate department alone. The saving 
for the entire year of 1884 (inspection was 
commenced in September, 1883) as com- 
pared with the consumption of 1882 was equal 
to a daily average of 8,292,742 gallons in the 
Cochituate department; were this amount of 
water sold at the rate of $1 per 5,000 gallons, it 


would represent the very neat sum of $1,658.50 
per day. 


forms a portion of the street main, the direc- 
tion of flow being indicated by the arrows; 
the water entering from the right passes 
downward through a central conical tube, and 
then continues into the main on the left. The 
upper end of this hollow, truncated cone is 
just the same diameter as the water-maip, 
while the lower end is considerably larger; in 
this cone is a horizontal gun-metal disc, with 
a vertical brass stem guided in a brass tube 

*We are indebted to London Engineering, of Novem- 


ber 20, 1885, for these two plates and some part of their 
deseription. 
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above it. This horizontal disc, which just 
closes the opening in the upper end of the coni- 
cal tube, is suspended by a German silver 
wire passing through the brass tube and two 
small stuffing boxes to the registering appa 
ratus above, where it runs over a wheel and 
ends in a counter-weight which is just suffi- 
cient to keep the disc against the bottom of 
the guide tube, when no water is passing the 
main. The upper part of the device shown 
in Plate9is adry chamber which contains the 
recording apparatus only; water is prevented 
from passing into it along with the dise- 
wire by the two stuffing-boxes mentioned; a 
small tube shown carries off any slight quan- 
tity of water that may pass the lower box. 
The actual working of the meter is as fol- 
lows: When no water is passing the meter, 
the disc is up to the extreme point of its 
travel and just closes the opening in the cone ; 





ee Phe CR SOPOT 


Plate 9 Deacon Water-waste Meter: Sectional View 


if a tap in the outlet main is now opened water 
will seek to flow, but to do so it must press 
down the dise to such a distance that the an- 
nular space between the dise and the insice of 
the cone is sufficient, under the difference of the 


pressure between the upper and under side of 
the disc, to enable the required quantity of 
water to pass. This area of water-way increases 
with the increase of flow, and the consequent 
cownward movement of the disc operates the 
registering device in the chamber above 
throughthe medium of the wire by which it is 
suspended. There is no appreciable difference 
in the water pressures in the main on the two 
sides of the meter, as has been actually de- 
termined by the use of two Bourdon gauges 
proverly placed; this is an undoubted ad- 
vantage that is probably shared by no other 
existing meter. 

The recording cylinder is similar in its con- 
struction to others in use on various ma- 
chines; the paper is ruled with vertical hour 
lines and horizontal quantity lines propor- 
tioned to the capacity of the meter, oad as 
the pencilis at the top of the sheet when there 
is no flow, the zero line is above; when the 
water flows the pencil falls or rises as the 
quantity passing increases or diminishes. A 
damp-preot clock revolves the cylinder once 
in twenty-four hours, indicating on the dia- 
gram the exact time of all records made. 

Although waste of water may be made ap- 
parent by the Deacon meter, it is difficult to 
determine whether this waste is from the 
house fixtures, or the street mains and service 
pipes, unless a side-walk stop-cock is put 
upon the service-pipes. To this end the Bos- 
ton Water Board adopted the Church stop- 
coek, which will be described later. 


TO BE CONTINUED. 


ome ae 


vv) 


Sean mace Re eee 


104 


ENGINEERING NEws 


AND 
AMERICAN CONTRACT JOURNAL. 


TRIBUNE BUILDING, - New York CITY. 


THE ENGINEERING NEWS PUBLISHING CO. PROPRIETOR. 


VOL. XV. Saturday, February 13, 1886. 


CONDUCTED BY 
GEO. H. FROST, - - - Assoc. Am. Soc. C. E. 
D. Mes. STAUFFER M.Am.Soc.C.E.: M-Inst.0. E. 





TERMS OF SUBSCRIPTION, 
TO U. 8. AND CANADA. 


Three Months 
Single Copies 


OTHER COUNTRIES. 
Add Postage 3 cents each number. 


TABLE OF CONTENTS. 


Chemical Tests of Cement 
Railroads in Belgium : 
The Foundations of the Forth Bridg 97 
Hawkesbury Bri New South Wales (Jilusirated) 98 
Base Line Measurements by the Steel Tape 
Graphic Determination of Stresses on Riyets in 
Plate Girders (Jilustrated) 
A New System of Are Lighting (Tustrated) 
Municipal Engineering /llustrated) 
Editorial§Notes 
Re-Organization of the Scientific Bureau of the 
General Government 
Levels in the Mississi 
Accidents in the Dee 
Report of New York 
The Mersey anes 


asted Wate 
The Population of London 
English Bayonets 
I on Foundations for Heavy Guns 
Personals. 1 
Production of P g Iron in the United States for oo 
American Society of Civil Engineers. . 1 
Iowa Society of | D Bast 
Engineers’ Club of 
quent ions and aon 
Correspondence 
Water 
News of the Weck 
Market Report 
Trade Notes 


ley 
ines of the United States.. 
rd of Public Works for 1885 
106 





THE best canvassers a good newspaper can 
have are its own subscribers. They know the 
paper, and their own investment in it is their 
best indorsementof its value. Every enterpris- 
ing newspaper publisher is glad to pay a fair 
commission to the man who will add one new 
subscriber to his list; if during one month or 
one year, each present subscriber would in- 
duce one new subscriber to invest in his class 
journal, it would very materially lessen the 
eost of subscription to the old subscriber and 
would result in a better paper for both sub- 
seribers and advertisers, through the in- 
creased revenue to be derived from the 
largely increased list. We are going to double 
our subscription list this year. We will pay 
first rate commissions in cash or books to all 
who take the trouble to help us; there is not 
a civil engineer, contractor, surveyor, or any 
man, who is engaged in the planning, con- 
structing, administering, dealing in the 
securities of, or furnishing materials for, 
public works in this country, but will be 
amply repaid for his investment in a year’s 
subscription to this journal, and every such 
man ought to have his attention called to its 
existence and its desirability for his special 
purpose. 


Tue letting of the Hawkesbury bridge con- 
tract to an American firm is a very substantial 
victory tor our countrymen. England, France 
and Belgium entered the race with us under 
conditions of location calling for the best ef- 
forts of the engineers of each; but according 
to the decision of the board of experts, the 
Union Bridge Co. alone of all the competitors 
fully grasped the situation and met in a prac- 
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tical and economical manner the problem 
presented in the unprecedented depth of 
foundation, and tendered to construct the 
bridge complete for a sum but little over half 
the estimate of the English engineers. 

The English Commission charged with the 
delicate duty of selecting from the many 
plans submitted, the one best adapted to the 
controlling conditions was, perhaps fortu- 
nately for foreign competitors, composed 
solely of eminent civil engineers; and these 
gentlemen made their award in that spirit of 
fairness and with a conscientious regard for 
the best interests involved, which is character- 
istic of the profession. 


Our own State Governments could well 
profit by the example of New South Wales 
in this matter, especially in the manner of 
forming a Bridge Commission. Instead of 
using as material men of political or business 
experience only, who know nothing at all 
about the merits of the plans to be submitted 
to their judgment, and would possibly be 
guided rather by personal or national motives 
than by the intrinsic merits of the designs, 
the Australian State selected as its judges 
civil engineers of renown; and as a conse- 
quence can rest satisfied that they have the 
best bridge plan from among those submitted. 
To say that any commission can have its con- 
sulting engineers is well enough; but it is very 
much better to make the engineers the sole 
umpires and leavethem untrammeled by the 
prejudices and schemes of unprofessional su- 
periors. The question to be decided by such 
a commission is a technical question purely, 
one of proper design and cost commensurate 
with the importance of the structure, and in 
all such matters engineers are the best judges. 
The old idea, that ‘‘ practical’ men are alone 
fitted to pass judgment,is long exploded—save 
in the minds of mayors of New York. The 
‘** practical ’’ men know nothing about the de- 
signs put before them, and for the cost must 
depend entirely upon the judgment of their 
consulting engineers. And as the latest prac- 
tical result of a commission of * practical ”’ 
men in New York,we have the award of prizes 
to the “ best plans” for a bridge and the sub- 
sequent rejection of these plans by the judges 
themselves. From such a commission we do 
not believe that Americans would have ob- 
tained the contract to build a bridge in an 
English colony. 


Tue Coal and Iron Trades Review gives the 
following table, showing the production of 
pig iron for the vears 1865 and ’83 in the 
five principal producing countries, to which is 
added the percentage of gain for the 19 years, 
Austria- oan should have been included. 


| | Percentage of 
Increase. 


Great Britain.... 
United States.... 


France, it will be noticed, has fallen in pro- 
duction from the second to the fourth rank, and 
we have advanced from the third to the sec- 
ond, while Germany has mounted from fourth 
to third, with the highest percentage of gain. 
If this same rate were to continne for 19 years 
more, Germany would be about. 500,000 ahead 
of us and England about midway between the 
two. 


Lieut. ZALINSEKI, in @ paper lately read be- 
fore the Boston Society of Arts, states that 
the pneumatic dynamite gun, though thus far 


only worked with air at 1,000 pounds pressure. 
has, with an elevation of 35° carried a she|| 
with a 60-pound charge 24 miles; and with 
33° elevation it threw a shell with 100 pounds 
of dynamite 3,000 yards. He claims that his 
gun is better than either a Sims or Lay 
torpedo, the former of which has for the 
largest yet constructed a range of two miles 
only; and both of these torpedoes have little 
certainty of aim in rough water. The tor. 
pedoes can be stopped by a net; while the 
shells projected by the pneumatic torpedo gun 
ean be more accurately planted, can attain 4 
distance of two miles in 22 seconds, and if the 
target is missed, the shell alone is expended, 
They can be fired from swift-moving torpedo 
boats, and used either in damaging a hostile 
fleet, or in destroying torpedo obstructions by 
exploding the shells, either at the bottom or 
just below the surface, and thus making a 
pathway for a fleet of ironclads. 

In practically proving that 100 pounds of 
dynamite can be projected from a gun and 
thrown several miles before exploding, Lieut. 
Zalinski has introduced a formidable weapon 
into the art of war, and opened up possibili- 
ties that may render all armor plating of little 
avail. As it is recommended that over 100 mil- 
lions be devoted to coast defense, it would seem 
well to experiment further with this pneu- 
matic gun, or rather with one of greater size 
and power than that which has been doing 
good work down about the Narrows. 
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Re-Organization of the Scientific Bureaus of 
the General Government. 


The question of re-organizing the method 
of conducting the public works of the general 
Government has been agitated for several 
years, and it is evident that it has now reached 
a status where something must be done. 

The temporary expedients, which have 
served their purpose, must soon disappear and 
be replaced by a single organization which 
shall be charged with the systematic contro! 
of all the various surveys and coxstruction 
pertaining to the civil works of the United 
States. 

It has become so apparent that we have 
outgrown the present lack of system that Con- 
gressional committces have been directed to 
carefully examine into the workings of the dif- 
ferent bureaus with a view to preparing some 
plan of co-ordination. The voice of the people 
through the public press is frequently heard 
demanding a change; and the civil engineers, 
who should have been at the head and front 
of any movement looking to the improvement 
of the public service, have taken a hand to aid 
in pushing the matter to a successful issue. 
Even those who do not sympathize with the 
movement have ceased to deride it. The true 
policy would dictate a candid recognition of 
that which is good and valuable in the pro- 
posed change and would also recognize the 
fact, that the elements of crudeness and rash- 
ness, which may perhaps be mingled with the 
good, cannot long survive. It is the duty of 
all civil engineers, as citizens interested in the 
public welfare, to aid in the proper solution of 
this problem. It should be borne in mind, 
however, that in order to be successful, or 
even to merit success, the public weal must be 
the primary object of any proposed change, 
and this can be the only legitimate object of 
any plan of re-organization. 

Passing now from these general statements, 
an effort will be made to point out the defects 
in the existing methods of control and the 
best way to remedy them. 

The Defects. ist. Work which is closely re- 
lated, if not identical in character, is divided 
into several bureaus and controlled by differ- 
ent departments of theGovernment. As 4 ne- 
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cessary result of this division we have an utter 
lack of anything like a unity of plan; we have 
discord arising from one bureau attempting to 
increase its field of operations at the expense 
of another; and we have much waste of public 
money in the duplication of work by the dif- 
ferent bureaus. 

ad. A large portion of the public work 
which is closely related to commerce and the 
development of the internai resources of our 
country andis therefore pre-eminently civil 
in its character, is controlled by the War De- 
partment. This limits the direction of this 
class of work to a few officers of the Engi- 
neer Corps, U.S. Army, and consequently to 
a great extent deprives the Government of the 
advice and services of civil experts. Army or- 
ganization is not adapted to civil works of 
this character, inasmuch as promotionis by 
seniority rather than merit and hence is not 
calculated to stimulate ambition or bring out 
the best powers of the individual. 

In order to show that these defects have 
been generally recognized and are not imagi- 
nary, it is only necessary to call attention to 
the expressions of many able men whose 
opinions are entitled to careful consideration. 

The Chairman of the joint Committee of 
Congress, appointed to investigate the work- 
ings of the scientific bureaus, in a letter to the 
Academy of Sciences, asking for a committee 
to examine and report on the same question, 
says: ‘With the exception of the Coast Sur- 
vey, these branches have taken an especial im- 
portance only within the last few years. They 
have grown rapidly, and have reached a po- 
sition where they, in some respects, impinge 
one on another in such a way as to threaten, 
in certain cases, a duplication of work and 
perhaps some waste and confusion.”” The Aca- 
demy of Sciences, as requested, appointed a 
committee, which, after careful consideration, 
reported as follows: ‘‘ Each head of a scien- 
tific organization is now, practically, abso- 
lutely independent, and his individual judg- 
ment, of what his organization shall do, is con- 
trolled only by Congress itself acting only 
through its annual appropriation bills. We 
conceive that this state of things calls for mea- 
sures of reform. A feature of such reform will 
be the collection of the organizations * * * 
under one central authority, to be recognized 
as responsible for, and controlling generally 
the scientific operations of the Government.”’ 

The same report further says: ‘As its ap- 
propriations for some years past have made 
provision for the collection of data for a 
general map ofthe United States, we may 
fairly regard the Coast and Geodetic Survey 
as having undertaken a trigonometric survey 
of the whole United States. From the state- 
ments of the Director of the Geological Survey 
** * we learn that under authority of the an- 
nual appropriation bills tu prepare a geologi- 
cal map of the United States, that officer has 
parties engaged in the trigonometric survey 
of the entire country, to be sufficiently ac- 
curate for cartographic purposes. it appears 
therefore that two distinct and independent 
trigonometrical surveys of the United States 
under two different departments of the Gov- 
ernment are now in process of execution.”’ 

A similar committee of the Acaijemy of 
Sciences, in 1878, reported as follows: ‘“‘It 
would be a part of the duty of the Coast 
Survey to supply the maps for the use of the 
Geological Survey ; and in order to secure the 
co-ordination and harmonious co-operation of 
the two Surveys, it is recommended that the 
Coast Survey be transferred to the Interior 
Department. * * * Your committee is entirely 
clear in the opinion that one of the Executive 
Departments should control both.” 

Prof. Hilgard, then Superintendent of the 
Coast Survey, in a letter to the committee of 
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the Academy vf Sciences, said: ‘‘ I can see no 
objection on the part of the Coast Survey to 
such transfer to another civil department, pro- 
vided its present scope is preserved. * * * The 
requisite co-operation in plans and execution 
of the work of the different scientific bureaus 
ean then be secured by the consultation of a 
board composed of their heads reporting to 
the secretary. Such appears to me to be a 
feasible plan.”’ 

Major J. W. Powell, the Superintendent of 
the Geological Survey, wrote to the same com- 
mittee as follows: ‘The first guiding prin- 
ciple to the proper official organization of the 
scientific work is as follows: The scientific in- 
stitutions of the Government should be placed 
under one general management.”’ 

Senator Plumb, speaking of the way in which 
our internal improvements are carried on, said 
during the last session of Congress: ‘‘ There 
are certainly some very vital errors in the en- 
tire system.”’ 

Mr. Herbert in a speech on the River and 
Harbor Bill during the last session of Congress 
said: ‘This Government in spending so 
many millions of dollars on rivers and har- 
bors ought to have the benefit of the very 
best talent and the services of the men who 
have received the very best education. * * * 
The Government should not be limited in its 
choice,’”’ but should make use of “ eminent 
men who have special qualifications from edu- 
eation and experience. I believe that is the 
best policy to pursue.”’ 

Hon. C. R. Breckenridge in a speech about 
the same time on the same subject, said: 
“The time has come for a change, and we 
need to start a reform here in Congress. We 
should select proven ability for these works; 
settle upon works with great care, and then 
make adequate appropriations for them. * * * 
Our works are incharge of the military en- 
gineers who employ the civil engineers. * * * 
Now the drift and growth of enlightened sen- 
timent is in the other direction. * * * What 
ought to be thought of us, if in times of peace 
we put all our works under the charge of mili- 
tary engineers as we now do. *** Thereis 
nuw before the Committee on Rivers and 
Harbors a bill introduced by me, which I have 
not asked the Committee to take action upon 
this session, but which I expect to perfect 
and ask them to take action upon next ses- 
sion * * * witha view of ultimately putting the 
whole business upon the basis that it occupies 
in every enlightened country except ours.”’ 

Hon. Joseph D. Taylor said: ‘‘ Appoint a 
river and harbor board composed of skilled 
engineers whose duty it shall be to survey and 
examine the rivers and harbors of the United 
States, and report to Congress annually what 
rivers should be improved in the interests of 
commerce, how much it would cost, and how 
it should be done. The annual report of such 
a board would command the respect and con- 
fidence of Congress and the country. 

The Chief of Engineers U. S. Army in a re- 
cent letter said: ‘‘There has been little in- 
ducement for experienced civil engineers to 
offer their services to the Government.”’ 

In a recent number of “‘ Science’’ we find the 
following: ‘‘ There are strong and good reasons 
why the organization for the conduct of our 
public work should be recast.”’ 

A former official of one of the scientific 
bureaus says, another difficulty with a mili- 
tary control of civil works may be found in the 
fact that ‘‘the efficiency of the service is im- 
paired by the loss of ambition and emulation, 
which exists in a high degree in civil bureaus, 
but which finds no stimulus in a service where 
no positions of responsibility and direction are 
open to civil experts, however great their at- 
tainments and devotion to the public service.” 
These quotations will serve to show the drift 
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of public sentiment whether we agree with 
their conclusions or not. 

An examination of the official reports will 
furnish ample evidence of the lack of harmony 
between the different bureaus and consequent 
lack of unity in plan of work, and many cases 
of duplication may be found. These duplica- 
tions evidently originate in a natural desire of 
each bureau to ignore the others, and absorb 
as much of the work as possible. This has 
led to peculiar interpretations of the laws by 
which one bureau organized to survey the 
coast is ultimately found doing geodetic and 
topographic work in the very heart of the in- 
terior, pre-empting as it were, little patches 
here and there as a basis on which to claim 
the whole; while another bureau created “for 
the geological survey and the classification 
of the public lands and the examination of 
the geological structure, mineral resources, 
and products of the national domain,” has de- 
veloped into an organization which has also 
instituted a geodetic and topographic survey 
of the entire country. 

The chain of triangulation which is being 
carried from ocean to ocean, as the law says, 
‘to ascertain the distance between some 
points on the two coasts, and their relative 
positions on the earth’s surface,’”’ utterly 
ignores an admirable system long since com- 
pleted by the Engineer Corps, U. S. Army, 
extending from Ogdenshburgh, N. Y., to 
Duluth, Minn., or one third the entire dis- 
tance. On the Jower Mississippi river a 
secondary triangulation, made by the En- 
gineer Corps, U. S. Army, was duplicated 
for a long distance by the coast survey 
without introducing any refinements, which 
would give better results. A line of levels 
of precision has been completed over the en- 
tire length of the lower Mississippi, the work 
on the different portions having been done by 
the Coast Survey, the Mississippi River Com- 
mission and the Engineer Corps; all of the 
work heing equally good, yet we find in the 
last Coast Survey Appropriation Bill an item 
“for the continuation of the levels of pre- 
cision along the Mississippi river.”’ 

A survey of New York harbor was scarcely 
completed by the Engineer Corps when the 
Coast Survey was instructed to make a new 
survey. 

Other cases could be cited, but these are 
doubtless sufficient to show that a radical re- 
form is needed, and we come now to the prac- 
tical question of how it shall be made. 

How the defects above noted may be remedied. 
—l1st. Theseveral existing bureaus which are 
closely related and should be inter-dependent, 
should all be transferred to one of the execu- 
tive departments of the general Government. 

2d. The Bureau of Public Works thus es- 
tablished should be a civil organization, and 
should be open to all who by education and 
experience are fitted for the work required, 
whether they belong to the Army, Navy, or 
civil life. 

3d. In order to secure a unity of plan 
throughout the work and insure a wise con- 
trol of its operations, this bureau should be 
under the directicn of a board composed of 
the heads of the several divisions into which 
it might be convenient to divide it; as for 
instance, Construction, Geodetic and Astrono- 
mical, Geological, Surveys, Topographical, 
Hydrographical, Cadastral, etc., and Physical, 
devoted to the study and solution of scientific 
problems relating to meteorology, ocean cur- 
rents, tides, magnetism, electricity, gravity ,etc. 

This board should report to Congress annu- 
ally, through the Secretary of the Department 
under which it is operating, the amount, char- 
acter and cost of work that should be done. 

In order not to lose the experience that has 
heen acquired thus far, and to avoid possible 
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interruptions incident to a change of system, 
the working organizations should be left in- 
tact in so far as they are good and proper and 
do not conflict with more important interests. 
The main thing that is needed seems to be a 
co-ordination of the different elements on a 
civil basis. 

By the plan proposed it will not be neces- 
sary to humiliate the members of any exist- 
ing bureau by allowing another to absorb it 
for they have all done good work which is 
worthy of proper recognition. 

All work of a civil character should mani- 
festly be under a civil department, not be- 
cause the military engineers have not con- 
ducted them properly, or that they would be 
better managed by civil engineers, but be- 
cause it is more in accord with our republican 
institutions ; because the defenses of our coun- 
try require the services of our military engi- 
neers, civil engineers being now employed to 
a certain extent on fortifications; because 
the military system necessarily prevents the 
Government from offering inducements to 
civil experts who are pre-eminently qualified 
to tuke charge of important public works; be- 
cause the best results can only be attained 
through a civil organization making available 
the highest talent the country affords where- 
ever it may be found, merit being the only 
criterion. 

It should be borne in mind, however, that 
the military engineers are not responsible 
for the present condition of things. The 
President of the United States and Congress 
have from time to time imposed certain duties 
onthem. They have been placed in charge of 
great improvements of rivers and harbors 
and they have discharged their duties faith- 
fully, they have many engineers. of skill and 
ability, but those who have done well under 
the disadvantages of a military system would 
doubtless do even better when appointed or 
detailed to duty in a civil bureau. 
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Levels in the Mississippi Valley. 


A correspondent of Science gives the follow- 
ing official notes on levels in the Mississippi 
valley: 

1. Height of coast and geodetie survey bench-mark at 
the St. Louis bridge above the average or half-tide 
level of the Atlantic at Sandy Hook, N. J., as ascer- 
tained from six years of tidal observations: 126.91 me- 
tres, or 416.166 feet. 

. This bench-mark was placed at the same level as 
the so-called St. Louis city ‘directrix.’ 

. From precise levels executed by the Mississippi 
River commission and the U. 8. lake survey, St. Louis 
eity directrix above the Greenville, Mississippi, 
bench-mark (on bank building). aceording to letter 
from commission dated May 18, 1883: 86.185 metres, 
Or 282.685 feet. 

. By coast and geodetic survey levels, Greenville 
bench-mark above the Hampson bench-mark at Car- 
rolton, La. : 37.267 metres, or 122,236 feet. 

. From Humphreys and Abbott's work on the Missis- 
sippi river (1861), p. 110, it appears that the Hampson 
mark is 2.455 metres, or 8.056 feet above the level 
of Lake Pontchartrain, which is said to be at the 
same level as Lake Borgne and Bayou St. Philip, 
and hence with that of the Gulf. 

From this the writer figures that the Gulf 
level isabout one metre (3.28 feet) above the 
level of the Atlantic at New York. These fig- 
ures, however, need further confirmation, 
which it is hoped will soon be reached by 
the coast and geodetic survey to run from the 
line in Illinois to the shore of the Mississippi 
sound on the Gulf. 
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Accidents in the Deep Mines of the 
United States. 


In the ‘Statistics and Technology of the 
Precious Metals,’’ just issued as part of the 
U. S. Census Report for 1880, is a section de- 
yoted to mining accidents and their causes 
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and results in the deep mines of the United 
States during the census year 1880. 

The total number of fatal accidents noted 
for the year in the United States was 123; of 
these 25 resulted from fall of roof; 27 from 
falls unconnected with hoisting machinery ; 
16 from premature explosions; 11 by falling of 
eages and buckets; 7 by falling from cages 
and buckets, and the remainder from fire, 
crushed by cages, falling timbers, ete.,and two 
only from overwinding of cages and buckets. 
Of the States named California, Colorado, Ne- 
vada and Utah had an average of about 25 
each of fatal accidents. And it is well to re- 
mark here that the present detail of accidents 
is entirely confined to mines for the extrac- 
tion of the precious metals; coal mining, etc. 
are not included. 

Of accidents which did not terminate fatally 
there were 312 in the same time in the United 
States; 110 being from falling roof; 39 from 
premature explosions; 26 from falls uncon- 
nected with hoisting machinery and 18 con- 
nected with the buckets and cages; the other 
causes were scattering. The states before 
named again rank first in number of accidents 
of this nature, Colorado and Utah having 87 
apiece. 

In ranking the accidents by causes, out of a 
total of 435 accidents, fatal and not fatal, 135 
were from caving of roof; 55 by premature 
explosions; 53 by falls unconnected with 
hoisting machinery, and 43 by falling and 
overwinding of cages, buckets, ete. The per- 
centage of the above being respectively 31.03, 
12.64, 12.18 and 9.88. 

The proportion of accidents to number of 
men employed was in the total states named 
1 to 44.02. The ratio of the fatal accidents 
was 1 in 155.67, and of accidents not fatal, 1 ia 
61.37. 

These tables are based upon the entire 
number of miners reported, 19,147 in 693 mines. 
Calculated per 1,000 men, the entire number of 
accidents during 1880 was 22.7, of which 6.4 
were fatal and 16.3 only causing temporary 
disability. The returns from the French 
mines for 1875 show that in each one thousand 
workmen employed 2.6 were kiiled and 17.73 
were wounded, but it must be remembered 
that in Eurepean countries all mines are sub- 
ject to frequent and rigid inspection by gov- 
ernment officers, especially detailed for the 
purpose of insuring safety to the mines. 
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Report of New York Board of Public Works 
for 1885. 


Commissioner Squire, of the Department of 
Public Works, has sent to the Mayor the re- 
port cf that department for the year ending 
December 31, 1885. Some of the points in it 
are the following: 


The expenditures for 1885 were as follows: 


From annual appropriations, including 
Nabiac. 5 <<cpncuencnends tataneieae’ $2,399,409.17 
From local improvement fund 
From funded debt—for water supply 
From special funds created by collections 
for water meters and permits for street 


61,878.65 


This is $852,258.19 less than the expenditures for 1884, 
and $933,855.80 less than those for 1883. 

The average rainfall in the Croton watershed for 1885 
was 44.69 inches. During 127 days 5,720 million gal- 
lons of water were drawn from storage reservoirs and 
lakes to make up the deficiency in the natural flow of 
the Croton river. For the Bronx river supply 1,425,- 
000,000 gallons were drawn from the Rye Ponds reser- 
voir and the Kensico reservoir to make up the de- 
ficiency in the flow of the river. Of the $3,137,791 ex- 
pended since 1879 for works, lands, ete., for the supply 
from the Bronx and the Byram rivers over $1,100,000 is 
chargeable to the object of getting the water of the 
Byram river, but the city has not yet acquired the 
necessary water rights to take the water, and will de- 


rive no benefit from the expenditure until these right, 
are acquired, In 1879 the then Commissioner of P\)})j). 
Works estimated the value of these rights at $373.4; 
and offers to that amount were made to the owners. py; 
the demands of the owners amounted to over $60» py, 
A subsequent estimate of the department engineers 
placed the value of these rights .at $586,000. In Apri 
last Commissioner Squire appointed J. A. Lodwi-k as 
agent for the department and the city to neyotiat. 
with the owners, and the negotiations resulted in pre. 
liminary agreements for the purchase of the right. 
and privileges at an aggregate cost of $326,706, pro. 
vided that the final agreements be carried out not Jaier 
than January 1, 1886. Ths approval of the Contro|jer 
was not given and the preliminary agreements hay, 
expired. 

In extending the water service to new streets 17.) 
miles of water pipes were laid, making the total length 
of pipes at the close of the year 579.93 miles. About 
twenty-six miles of water pipes along the water front 
are so corroded by contact with salt water that Jarge 
breaks are liable to occur at any moment, and immense 
quantities of water are now lost through leakage from 
these pipes. There are now 13,6380 water meters in use, 
of which 2,065 were placed last year. The returns of 
water supplied through meters in 1885 are 22,177,709 
gallons. 

The sewerage system on Manhattan Island now in- 
cludes 410.36 miles of sewers, with 5,035 receiving basins 
of which 18,663 feet of sewers and 28 basins were bi)! 
last year. The constitutional amendment adopted in 
1884 limiting the city debt has stopped all local improve 
ments payable by assessments except completion of al! 
contracts. The Common Council has passed ordj- 
nances for paving twenty new streets and for grading 
thirty-two new streets. and sewers are required in 
sixty-nine streets. These improvements cannot be 
made until relief is obtained from the operation of the 
amendment, and meantime vacant lots along these 
streets will not be built upon and the houses alrcady 
built will not be available for occupation. There are 
now 23,555 gas lamps, 708 electric lights and 50 nap\itha 
lamps in use on the streets, parks, bridges and docks of 
the. city, and 977%; miles of gas mains under the 
streets. J'he amountof revenue from the water service 
for 1885 was $2,134,675.83; increase over previous year 
$147,276.01; uncollected water rents returned in arrewrs, 
$164,689.55 ; total revenue from the water service, $2 2¥,- 

oe 


The Mersey Tunnel. 

On January 20 the Mersey Railway was for- 
mally opened by the Prince of Wales. This 
tunnel runs from the Cheshire side of the 
Mersey to Liverpool; it is 1300 yards long from 
quay to quay, witha width of 26ft, height abnve 
rails of 19 feet and above invert of 23 feet. ‘he 
tunnel is lined with 6 or 8 rings of brick, as the 
new red sandstone through which it runs is 
porous and allows water to percolate. 

A noticeable feature is the means provided 
for conveying passengers from the level of the 
rails to the street and vice versa. Thisis done 
by hydraulic lifts of a capacity sufficient to 
raise a whole train-load of people in one min- 
ute. There are three lifts at each station. 
each of which carries 100 passengers at a time, 
The James street lift rises 76) feet and the 
Hamilton street, 87} feet; the ram being 15 in. 
diameter and the cage 20 feet long, 17 feet wide 
and 8 to 10 feet high. The power is obtained 
from three marine boilers and three pairs of 
pumping engines each capable of raising 30,'00 
gallons per hour from a tank to the top ofa 
tower 120 feet above the pavement. 

The ventilation of the tunnel is secured by a 
separate ventilation heading, 2,300 yards long, 
driven by the Beaumont boring machine dur- 
ing the constructicen of the tunnel; this head- 
ing is connected with the railway tunne! io 
eight different places by cross-cuts and so pro- 
vided with doors that the air can be conducted 
to the fans from a number of points. 

The ventilation is effected by four Guibal 
fans, two on the Birkenhead and two on the 
Liverpool side of the river. One fan 30 feet in 
diameter is placed in Hamilton street, Birken- 
head, ard throws 186,000 cubic feet of air per 
minute. The fan at Po ot is 40 feet in 
diameter by 12 feet widé and draws the air 
from the tunnel at the center of the river 
through the ventilationSheading. The priv- 
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ciples governing this arrangement are that 
fresh air shall enter at the stations and travel 
inward from each end tothe center and there 
be removed by the side heading. The fans at 
Liverpool are similar to those at Birkenhead: 
one of 30 feet, ventilating the outer end of the 
tunnel, and the 40 feet fan drawing the air 
from the center of the tunnel. ‘The four fans 
throw about 600,000 cubic feet of air per min- 
ute, changing the entire air in the tunnel in 
seven minutes. 

The engines to be used in the tunnel are 
known as condensing engines, the object being 
to keep the tunnel free from steam ; they have 
so far worked successfully. 

Oo 
Wasted Water. 

A very large proportion of the water wasted 
in this and other cities comes from leaks in 
the mains, and from imperfect plumbing in 
service pipes and houses, and not as is gen- 
erally supposed from the wilful and negligent 
waste of consumers alone. That water is 
wasted by the latter class is undeniable; but 
until our great cities make some systematic 
and intelligent effort at detecting and sup- 
pressing the, perhaps, ten-fold greater waste 
in their hundreds of miles of distribution sys- 
tem, it seems rather a farce to appeal to the 
individual water-takers to reduce their con- 
sumption. 

As mentioned in the present issue, Boston 
alone among American cities has made a de- 
cided effort in the direction of detecting waste 
in its mains, and by the use of the Deacon 
waste-water meter has reduced its daily 
per capita consumption from 90 gallons to 
about 60. This means a saving in tbat 
city of 8,300,000 gallons per day, sufficient 
in itself to furnish an ample water supply to a 
city of 166,000, at 50 gallons per head. 

This practical result of a careful examina- 
tion of the condition of the distribution sys- 
tem is new only in our own country. The 
same system applied in Boston has been in 
successful operation in the leading cities of 
the United Kingdom, in Vienna, Frankfort, 
Geneva apd other continental cities, and even 
in Bombay, Australia and Japan. As we 
understand from the Boston reports that it 
costs comparatively a small sum to test the 
system, it seems strange that other cities do 
not do the same. Where all the water used 
must first be pumped, as in the majority of 
our large towns, every gallon allowed to run 
to waste means just that much money taken 
out of the pockets of taxpayers, and, the total 
annual sum which is thus represented would 
pay a round interest on any efficient scheme 
of waste prevention. It is simply ridiculous 
to imagine that every man, woman and child 
ina city of 400,000 inhabitants can possibly 
consume and waste each day 120 gallons of 
water, yet these are the official figures of the 
amount dealt out daily from the pumping 
stations. 

So we would say, look to your mains and 
leaking service pipes, and it is possible that 
you may find, as was done in Boston last year, 
single leaks of 20,000 gallons per day discharg- 
ing into a drain for at least ten years; one 
leak of such a character would do more actual 
mischief than a thousand wasteful consumers 
taken together, and no “‘house to house in- 
spection ”’ will necessarily detect it. 


——_—_—_—SE LL 


The Fort Myer Court Martial. 





Adjutant General Drum has written a letter to Chief 
Signal-Officer Hazen in regard to the recent court 
martial convened at Fort Myer, Va.,in which he says 
that the Secretary of War instructs him “to express 
his grave displeasure at the conduct of Lieutenant 
Greene, of the Signal Corps, who, he says, has mani- 
festly failed so far in his career to comprehend the 
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duties and responsibilities of a commissioned officer 
and to realize that the use of harsh, insulting and 
abusive language toward men who, from their 
position, could not reply to it, strikes at the very root 
of military discipline and evidences in the officer so 
acting a deplorable want of self control, which if per- 
sisted in would demonstrate his utter unfitness for 
command. . . The Secretary of War also deems it 
his duty to reprobate the rude and coarse manner in 
which the officers composing the court treated the 
eounsel for the aceused men. Such conduct is utterly 
unjustifiable in officers sitting in military courts in the 
eapacity of judges.” 


This court martial was held to try some 
young men, who, having been foolish enough 
to inlist in the Signal Corps, objected to pro- 
fane denunications from Lieutenant Frank 
Greene. 

General Hazen, it will be remembered, 
made efforts to secure the enlistment of young 
college graduates, which effort met with suc- 
cess gratifying to the General, 65 enlistments 
out of 251 having been graduates. 


——— 


The Population of London, 





Mr. Price- Williams lately read before the Sta- 
tistical Society an interesting paper upon the 
growth of London from 1801 to 1881. He care- 
fully traces the variation of the population by 
districts and decades, and from his data esti- 
mates that the maximum possible population 
within the metropolitan registration district 
will be about 7,000,000, or about 94 persons per 
acre; and taking the average growth forthe 
last 80 years as 18.86 per cent per decade, it will 
only require 36 years more to reach the above 
limit, or A. D. 1927. 


In 1801 London had a population of 958,863, 
and in 1881 this had increased to 3,816,483. The 
average rate of increase for these 80 years has 
been as given above, but since 1851 the rate 
has been falling, and it is now only 17.28 per 
cent. per decade; this decreasing rate may 
possibly extend the time for maximum popu- 
lation. 


The total area of London is 75,334 acres, or, 
omitting water, 74,427 acres. Taking it by 
districts,the density of the population is about 
as follows : Kensington with a large expanse of 
park land had, in 1881, a population of 79 per 
acre. Fulham, a district in which much build- 
ing has been going on for years, between 1861- 
1881, nearly trebled its population, increasing 
186.69 per cent., but the population has not 
yet reached 80 per acre. Chelsea has about 
reached its growing limit with 111 souls to the 
acre. St. George’s, Hanover square. attained 
its full complement of inhabitants long ago. 
In 1841 it had 8.29*to the acre ; in 1851, 9.02; 1861, 
9.05 ; 9.13 in 1841 and 8.41 in 1881. It includes 
the fashionable townquarters ot May Fair and 
Belgravia, ete., and is fully built up with 
handsome houses. 


Westminster had 213 persons per acre in 
1801; 249 in 1841, when it commenced to di- 
minish, and now has 215 per acre. The clear- 
ing out of the slums in this section in late 
years will account for much of this alteration, 
and the increased value of land will still fur- 
ther reduce the population. Berwick street, 
in this district, reached a maximum of 450 
souls per acre in 1851, the highest of any sub- 
district of the metropolis in the present cen- 
tury. St. Mary’s, Soho, had 325 in 1871, now 
fallen to 307. 


Hampstead shows the influence of railroads 
on the distribution of population. In 1801 it 
had only two persons per acre, and had only 
reached 5.3 in 1851. But since the railways on 
the north side of London have gone into oper- 
ation, the increase has been very rapid; the 
figures show 8.5 in 1861; 14.63 in 1871, and 20.22 
in 1881. In the St. Pancras district the popu- 
lation has been decreased, owing to the exten- 
sive clearances for the stations, sidings and 








107 


other works of the Midland Railway, showing 
another phase of the influence of railways. 

The City of London includes 110 parishes, or 
668 acres, and the populatiun in 1801 was 128,- 
833, or 103 persons per acre. This rate had 
fallen to 77 in 1881, the present exodus com- 
mencing in 1851. 

Mr. Price-Williams bases his estimate of the 
capacity of the metropolis by observing that in 
all parts some area is filled to a maximum and 
the population then decreases to a point that 
may be taken as a constant and at which it 
will be maintained. In sections completely 
built up, shops, offices, etc., have a tendency 
to displace the population, and in such places 
it is safe to affirm that the maximum will 
never again be reached. 

a ipnicnciaglialeaas a 


English Bayonets. 


There has been a test of the bayonets in 
the hands of the soldiers at Aldershot which 
resulted in some breaking and more bending. 
The results ofthe test were so bad that one of 
the comic papers has a picture of an officer 
after an engagement asking for a corkscrew, 
when a private steps up and offers his bayo- 


net, which he says will do as well. Science 
says: 
“The London Times reaches the very unpleasant con- 


clusion that 3 bayonets out of 10, or to be accurate 3055 
out of 10,000 now in the hands of the Sritish army in all 
parts of the world, will fail the English soldier in the 
hour of need, or to put it in another way, Engiand. 
which expends such enormcus sums upon its army. 
may reckon that it has at this moment an entire army 
corps supposed to be fit to go anywhere and do any 
thing, equipped with weapons which will double up 
like a pewter spoon under the impact of a fanatical 
Arab.” 

This is a very sad state of affairs. England 
should by all means sell her present stock of 
bayonets to the fanatical Arab and lay in a 
stock from this country. There will be no pew- 
ter about the goods she will buy in this market, 
while, with her own bayonets in the hands of 
the Arabs, Sir Garnet Wolseley will be as cer- 
tain of honors as when he led his troops 
against the Ashantees knowing that they 
were supplied with puwder sold to them by 
British merchants. 

Of course there is a pretty “how-d’ye-do”’ over 
the affair in English papers. It is asserted 
that they were made from German steel! that 
the German steel got mixed with the Sheffield 
steel and they could not be distinguished (?) by 
the authorities. Our esteemed contemporary, 
The Engineer, on the unpleasant episode of 
the Worthington pumps heretofore referred 
to in our columns, advised that not a single 
penny of the money paid by the British tax- 
payer should be sent out of the country, and if 
this advice had been taken, the authorities 
would not be in this present state of uncer- 
tainty as to where the steel came from; but 
those steel makers of Sheffield, who make steel 
in the old way,claim that the Bessemer people 
sell their steel as Sheffield steel, and it is not 
at all certain that the poor steel was not in 
fact English. 


Iron Foundations for Heavy Guns, 





In case of a war with foreign powers we 
should be forced to the rapid construction of 
temporary fortifications behind earthern par- 
apets. One of the great difficulties in the 
way of such construction is the time required 
for building properly the heavy, massive ma- 
sonry foundations up to this day regarded as 
necessary under heavy guns. This difficulty 
may be now avoided (according to Captain W. 
H. Bixby, Corps of Engineers U. 8. Army) by 
the use of wrought-iron instead of masonry 
for these foundations. 

Captain Bixby proposes to replace the pre- 
sent slowly-built, difficultly-moved, difficultly- 
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re-leveled masonry foundations for heavy 
guns behind earthern parapets, by rapidly- 
constructed, easily-moved, easily-re-leveled 
wrought-iron foundations to rest on cross gir- 
ders or sleepers embedded in the earth of the 
terreplein, and provided with a front parapet 
anchorage sufficient to resist all direct recoil. 

The holding power of anchorages imbedded 
in mere earth is well known by the experi- 
ments of our Q. M. Department on suspension 
bridge anchorages during the war of 1861—65; 
and it is also well shown by the Shoebury- 
ness experiments of 1881 (see p.41, Part 2 of 
Capt. Bixby’s report on Sea Coast Fortitica- 
tions in Europe). A 40-foot earthern parapet 
and suitable iron-rod and cross-girder-anchor- 
age may well be trusted to resist and absorb all 
the direct horizontal recoil of even a 100-ton 
gun; leaving to the foundation alone the 
lighter duty of supporting the carriage and 
gunand the comparatively small vertical com- 
ponent of the recoil. 

An iron-girder foundation, resting on 
sleepers and earthern bed, may be fairly well 
trusted to serve as an efficient support to the 
vertical weights and blows of our heavy guns, 
after the first few rounds have been fired. A 
little unequal settlement may naturally be ex- 
pected, but such settlement is of minor ac- 
count to-day for two reasons; first, heavy 
guns of the present and future must be 
traversed by machinery, and such machinery 
will overpower the slight extra resistances due 
to unequal settlement of the gun’s platform ; 
second, whenever an uneyual settlement be- 
comes marked and objectionable (probably 
not oftener than once in a month during 
action) the iron-girder foundation can be 
jacked-up and earth tamped in underneath 
it (exactly as is currently done to remedy 
similar unequal settlements of railroad 
tracks). 

It seems now quite probable that future for- 
tification in the United States (when it does 
come) will demand economy of time rather 
than economy of money. In any case the 
advantages which may arise from rapidity 
of original construction, rapidity of construc- 
tion in place, facility of repair, facility of 
change of position if necessary to allow of 
other angles of fire, facility of replacement if 
necessary to allow of guns of greater weight 
and size, all these advantages appear suffi- 
cient to authorize at least the trial of such a 
foundation under one of our heaviest guns. 

Captain Bixby’s suggestions are now being 
considered by the War Department and will 
undoubtedly lead to some change in the 
present slow methods of gun-foundation con- 
struction. 
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PERSONAL. 


The offices of the Boston Bridge Works are 
removed to Mason Building, No. 70 Kilby street. Gen- 
eral Office, Room 83. Engineers’ Rooms, 91 and 92. 


H. W. Parkuurst, the superintending engi- 
neer of the new Unien Pacific Bridge at Omaha, had 
the misfortune to break his leg about six weeks ago, 
and amputation subsequently became necessary. 


The surveyor to the Great Crosby Local 
Board, Mr. Isaac Drxon, has been unanimously elected 
surveyor to the Wavertree Local Board. There were 
216 applications.—(Englisk Paper.) 


Mr. Joun Roacu has resigned his position as 
president of the Chester Rolling Mill Company, and the 
vacancy has been filled by the election of Samuel A. 
Crozer of Upland. 


Heyry Dart, a prominent civil engineer of 
New Orleans, died February 4th. He laid the road-bed 
of the New Orleans & Nashville Railroad in 1837. Since 
the war he has been engaged in railway bridge 
building. 


Mr. W. A. Huston, for the past four years 
engineer of maintenance of way of the Little Miami Di- 
vision of the P., C. and St. L. R. R.. has resigned. Mr. 
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Kittridge,who has been in a like position on the C. and 
M. V. B. R., takes his place. 


Stevenson Towne, C. E., for the last sixteen 
years in charge of the Sewec Department of New York 
City, resigned on February 5th. The reasons are that 
his private engagements require his whole time, and 
doubtless the fact ofa want of agreement between Com- 
missioner of Public Works, Squire, and himself. Mr. 
Squire, without any other than political reasons for 
the act, lately reduced the salary of the office from 
$4,800 to $3,200 per annum, 


WILLIAM WHEELER, a civil engineer em- 
ployed by the Lake Hopatcong Land and Improvement 
Co., was frozen to death while out sleighing with a 
farmer of Suscasunna, a Mr. Wright, on the night of 
February 4th. They are reported to have got fast in a 
snow drift, and Wright cut the traces and succeeded in 
getting home in a badly frozen condition. WHEELER 
was found dead alongside the sleigh the next morning. 


DeEaTH OF THE OLpEsT MAN IN CanapDa.—On 
January 26th, Freeman CoLeMAN died at Windsor, Ont., 
at the advanced age of 121 years, He was born in Buck- 
ingham cornty, Va., on August 4, 1764, twelve years be- 
fore the Declaration of Independence was made. His 
Christian name was given him because he was born 
and always remained a freeman. He was of mingled 
Indian, Spanish ard negro descent. 


Sir GeorGe StTepHen, President of the Cana- 
dian Pacific Railway, whom the Queen has recently 
created a Baronet of the United Kingdom, is to-day one 
of the furemost railway men of the continent, as he 
has been for some years the foremost in the commer- 
cial ranks of Canada as a merchant, a banker, a manu- 
facturer and a promoter of railway construction. The 
distinction could not have been conferred on a worthier 
man. 

Mr. StcPHEN was born 5th June, 1829, at Dufftown, 
Banffshire, Scotland, where he was educated. At the 
age of 14 be entered, as an articled clerk, a linen dra- 
per’s sho; in Aberdeen, where he served an apprentice- 
ship«ffour years. Thence he went to London obtain- 
jing employment for two years in the then well-known 
house of J. T. Pawson &Co, In the spring of 1850 he 
came to Montreal and entered the wholesale dry goods 
establishment of the late Wm. Stephen, his cousin, 
and became a partner three years later forming the firm 
of Wm. Stephen & Co. Atthe death of the senior part- 
ner in 1862 he carried on the business alone until 1867, 
when he retired from the general importing business 
by selling out to Robertson, Stephen & Co., now Robert- 
son, Linton & Co. 

About 1865 MR. STEPHEN began to devote his attention 
to domestic manufacture of woolen goods, Canadian 
tweeds, etc., and wasthe means of building the large 
mills for their manufacture at Almonte, Sherbrooke, 
Cornwall and other places. These proved to be prosper- 
ous and required him to devote his whole time to that 
business, especially as he was pecuniarily interested in 
ail the mills. and in January 1866 he established the firm 
of GEorGE STEPHEN & Co., dealing exclusively in domes- 
tie goods. This firm proved a great success. In 1879 it 
— transferred to Frank Stephen & Co., who still carry 

t on. 

In 1871 Mr, STEPHEN was elected a director of the 
Bank of Montreal (the blue ribbon of Canadian com- 
merce), Vice-President in 1873, and President in 1876 to 
1881, 

Mk. STEPHEN always had a predilection for railway 
enterprises, but did not take an active part in them till 
the beginning of 1878, when, in conjunction with the 
fon. D, A. Smith, of Montreal, and Messrs. Kitson & 
Hill, of St. Paul. he succeeded in making an arrange- 
ment with the Datch bondholders of the then bankrupt 
St. Paul and Pacific Railway, which eventually placed it 
in the entire control of that now great and prosperous 
property known to-day as the St. Paul, Minneapolis & 
Manitoba Railwszy. 

It was on account of the success with which he and 
his associates carried out the last mentioned enter- 
prise that led Sir John MeDonald and his Government 
to urge them to undertake the formation of a company 
to build, equip and run the Canadian Pacific Railway. 
The great magnitude and difficulty of the enterprise 
naturally caused Mr. STEPHEN to hesitate before taking 
such a ‘leap in the dark,” but he formed the company 
and in October 1880 entered into a contract to enmplete 
the road in ten years. This contract was ratified by 
Parliament in February following. The “last spike” 
was driven at “Craigillachie” in the Selkirk Range on 
ith Nov., 1885, thus completing the work in one half the 
time stipulated—a work, which forthe wonderful pluck 
and energy displayed by its controlling spirit stands 
unequaled. MR. STEPHEN was elected the first, and 
has continued to be, President. 

Thanks to Stn GEoRGE STEPHEN, Canada has to-day a 
railway from the Atlantic to the Pacific, a highway 
which will shortly have its eastern terminus at Liver- 
pool and its western at Japan or China, when it will be 
possible to travel between those termini in less than 
three weeks. 


Besides the above mentioned, Str Grorce Steprey 
gave his valuable assistance both personally and f- 
nancially—and to him was mainly due their suceess— 
to the “Ontario and Quebec Railway” and the “Credit 
Valley.” These now form the Ontario Division of the 
Cc. P. B. 

Sir GEORGE is a quiet and unassuming gentleman, as 
becomes a man of his extraordinary ability, but is of a 
genial and pleasant disposition as his many friends 
know. He has just been the recipient at the St. James’ 
Club, Montreal, of a banquet, which was perbaps the 
most brilliant of the kind which ever took place in 
Canada. The guests, or rather hosts, present repre- 
sented the wealth, the commerce and the highest in- 
telligence of the country. 


Joun Lee Warine died recently of malarial 
fever at Panama. He had been engaged in engineer- 
ing work for the Mexican Central and Mexican Nationa! 
railroads, and for eight months had been employed 
on canal construction at Panama, under contractor 
Pedro J. Sosa. Mr. Waring was only 26 years old. 


Cot. Epwarp A. Furnt, M. Am. Soc. C. E., 
died on the 23 ult. at his home in Brookline, near 
Boston. Cox, FLint was principally engaged in engin- 
eering work on the west coast of South America. 


Gero. 8. Morison, C. E., and sister, and Joun 
Boaart, Sect. Am, Soc. C. E., and Mrs. Bogart suiled 
on February 10th, on a “ Red D” steamer fora cruise 
through the West Indies. They will return with the 
same steamer. 


W. R. Hutton, C. E., has been appointed by 
the Aqueduct Commission as temporary Consulting 
Engineer, in the abeence of Jos. P. Davis, Consulting 
Engineer. who sailed last week for Europe, and dur- 
ing the present illness of Mr. A. Fteley, the Executive 
Engineer. Mr. Davis is seeking necessary rest from 
arduous duty which has been overtasking his physical 
powers. 

CLEMENS HerscHet, Engineer of the Hol- 
yoke Water Power Co., will sail on the 17th inst. for 
Europe to be absent for a short time. His object is 
mainly rest and pleasure. 


CuieF ENGINEER ScHWANECKE, of the East & 
West Air Line, has left Pittsburg for Europe to attend 
to some pecuniary matters connected with his road. 

JaMEsS Dostie, who superintended the erec- 
tion of the Sixth Street suspension bridge, at Pitts- 


burgh, Pa., under Mr. Roebling, died on January 25th, 
at the age of 79 vears. 


Tue Anniston, Ala., Car Works, sold by the assignee 
on the 30th ult., were bought by W. 8. Tuttle, President 
of the Knoxville, Tenn., Iron Co., at $9.138. They will 
be put in operation again as soon as possible. 


I oo 


Production of Pig Iron in the United States 
for 1885. 


The Bulletin of the American Iron and Steel 
Association has received full and detailed 
statistics from the manufacturers, and gives 
the production as 4,529,869 net tons, or 4,044,- 
526 gross tons, and the stock of unsold pig 
iron on hand at the close of the year, as 371,- 
886 gross tons. 

This is a decrease in make of only 53,342 
tons and a decrease in the stock on hand of 
157,578 gross tons. 

os 

WE would call attention to the opportunity, 
offered in our advertising columns, for the 
purchase of a Worthington pumping engine 
of 120 horse-power, second-hand. 


em 


American Society of Civil Engineers. 


The committee on ‘Tests of Compression 
and Other Changes in Cement-Mortars, Brick, 
etc.,”’ appointed recently by the American So- 
cietv of Civil Engineers, announce that by an 
unfortunate oversight the names of Messrs. 
W. W. Maclay and T. C. McCollom were 
omitted as members of this committee in the 
published circular of January 11th. 

Mr. Whittemore, of the committee, suggests 
several thicknesses of moist blotting-paper or 
paper-pulp, to insure contact in compressive 
tests instead of soft wood and a socket as 
recommended in the circulex; he claims that 
by placing this paper, well wet, at the ends of 
the specimen and subjecting it to pressure suf- 
ficient to expel water only, an imprint is se- 
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cured that will make a perfect fit throughout 
the entire bearing surface; hardly any sub- 
stance is so inelastic as paper when devoid of 
moisture. The committee recommend the 
trial of both methods ; careful centering, how- 
ever, being essential in both. 


Se - - 


Iowa Society of Civil Engineers, 


The Iowa Society of Civil Engineers was or- 
ganized at Cedar Rapids, Ia., January 15th. 
The following officers were elected : 

President, C. W. Irish, of Iowa City; 

Vice-President, F. H. Macdonald, Cedar 
Rapids ; 

Treasurer, A. W.'Swanitz, Cedar Rapids; 

Secretary, H. F. White, Cedar Rapids. 


rr nee 


Engineers’ Club of St. Louis. 


St. Louis, JANUARY 20, 1886. 
Jas. M. Chaphe was elected a member of the 
Club. Mr. P. M. Bruner read a paper on the 
“Use of Hydraulic Cement,’ which was dis- 
cussed generally. 


SO 


Questions and Answers. 





SUBSCRIBER, JOHNSTOWN, Pa.,acks as follows: A. hasa 
circular fenced field. B. wants to rent one acre; how 
long must the rope be, which, tied at one end to the 
fence and forming a radius of a circle, will allow just 
one acre to be cut off by the are intercepting the cir- 
eular fence? 


G. J. 8. wants the title and price of the latest and best 
treatise on ‘“ Graphical Statics.” 

(We would like to hear from competent critics on this 
subject.) 


E.H., Minneapouis, Minn.—How is your note to be un- 
derstood about Wellington’s new “Railroad Location.” 
Will a subscriber get the book as a gratis premium by 
sending anew subscriber and postage, or at the price 
$3.50? 

(The price of the book when published will be $3.50. 
We offer 100 copies as premiums for as many new sub- 
scriptions sent us by present subscribers. Any person 
sending us $10.20 will receive two copies of ENGINEER- 
ING News for 1886 and one copy of “Wellington’s Eco- 
nomic Location of Railroads.”) 


J. W. P., Brncuamton, N. Y.—If you can do so, please 
give me the address of some manufactures of steam 


hammers for pile driving. Direct acting hammers is 
what I refer to. 


1We leave this to bv answered by manufacturers of 
direct acting hammers.) 


To SEVERAL CoRRESPONDENTS,—"“Cooper’s Specifica- 
tion for Iron Highway Bridges” is one specification, 
and “Cooper’s Specification for Iron Railroad Bridges” 
and Viaducts is another and distinct specification. 
Each specification is 25 cents, and they are the very 
best specifications for bridges that are obtainable. 

We vannot supply the “Torch.” Sold oat. ‘ West 
Shore Tables” are going rapidly at 40 cents. We have 
5‘ Topographers” (Haupt) at $1.00 each. We will send 
a free copy to the 5 present substribers who will send as 
many new subscriptions at $5.00 with an additional 20 
cents each. We will send a free copy of “Trautwine’s 
latest Civil Engineers’ Pocket Book” (price $5.00) for 2 
new subscriptions sent by a present subscriber, or for 
three all new subscriptions. We willsend a free copy 
of Latham’s “Sanitary Engineering” (price $2.00) for 
one new subscriber sent by a present subscriber. We 
will send afree copy of ‘‘Waddell’s Bridges” (price $4.00), 
and a Sanitary Engineeing (price $2.00) for 00 newsub- 
scriptions sent by present subscriber, up to 15 aub- 
scriptions only. 


SO RR 


CORRESPONDENCE. 


Nebraska News. 


Omana. Feb. 6, 1886, 
Special Correspondence ENGINEERING NEWS. 


The Fremont, Elkhorn, and Missouri Valley R. R. 
Co. are making their final location to Lincoln, the con- 
tract as far as Wahoo being let. 7 

Plattsmouth will vote on the 4th of March on the 
question: “ Shall theeity of Plattsmouth grant a twenty 
year franchise to George B. Inman of N. Y., to estab- 
lish and operate a system of water works ?” The propo- 
sition agreed upon between the city and Mr. Inman is 
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No. 6. Water Pressure in Mains of Various Cities. 


COMPILED BY J. J. RB. CROES. 


{ 


| 
| 


| Difference of level | 


Town AnD STATE. 








Topography. in town. 

feet. 
Crestline, Ohio. | level. —— 
Dalton, Mass. hilly. 65 
Danbury, Conn. level. 50 
Danvers, Mass. level. ae 
Danversport, Mass. 
Danville, Til. | level. | 6 
Davenport, Ia, hilly. 180 
ag > aan | FR 0 
Deadwood, Dak. Ter. | hilly. 15 to 100 
De Kalb, I'l. | level. | 17 
Delhi, N. Y. | level. | 0 
Denison, Ia. | hilly. 15 to 110 
Downingtown, Pa. hilly. | 50 
Dubuque, Ia. | level. 200 
Duluth, Minn. | hilly. 490 to 500 
Dunkirk, N. Y. level. 0 
Dunmore, Pa. | hilly. 50 to 7 
Durango, Col. "hilly. 40 
East Orange, Mas:. rolling. 75 
East Saginaw, Mich. | level. 0 
Edmore, Mich. | level. 0 
Elkhart, Ind. | level. 0 
Elmira, N. Y. level. 30 
El Paso, Tex. | level. 20 
Emaus, Pa. hilly. 60 





to construct a system of water works, commencing with 
four or more miles of mains, operated by two engines, 
using two standpipes or one standpipe and a reser- 
voir, the system to cost at least $60,000, and to be built 
the coming summer, the city on its part agreeing to 
take fifty hydrants at an annual rental of $4,000. The 
city has been actively at work for some time to secure 
works of this kind. and the prospect is good that at the 
election the council will be instructed to grant the fran- 
chise. 


Columbus has voted for water works. 
$25,000 have been authorized. 
Tyndall, Dak., advertises for bids for two artesian 


wells. Rapid City, Dak., is having a tremendous busi- 
ness boom. 


Bonds for 


Indiana News. 





Special Correspondence ENGINEERING NEWS. 
CHaAmpaltcnN, Ills., Feb. 10. 


Seymour is to build an opera house during the sum- 
mer; Bedford is now building one. 

La Porte county has just purchased a large county 
farm, and will erect fine new buildings upon it during 
the summer. 

Westcott & Pogue propose to erect a $100,000 hotel at 
Richmond, when the season opens. 

Kokomo has thirteen gravel roads centering there, 
eleven of which are free; Marion county, Indianapolis, 
has seven, all free. All over the State there is in- 
creased activity in building improved roads. 


A Catholie church will be built in Fort Wayne the 
coming summer. 

A company has been organized at North Vernon, 30 
miles northwest of Cincinnati, to bore for natural gas; 
they propose to go 2,000 feet, if they do not find gas 
sooner. They base their hopes on the fact that in 1865 
a well was being bored for oil, and at the depth of 800 
feet flowed gas, which was ignited by accident, and 
flashing up thirty feet above the opening, burned for 
thirty-six hours before it could be extinguished. 

Elkhart is to have a street railroad, and Indianapolis 
is to have another one. 





Illinois News. 


Special Correspondence ENGINEERING NEws. 
Cuampaicn, Ixt1., Feb. 10. 
The proposition to build a Court House in Cumber- 


FROM SPECIAL RETURNS, JAN. 1886. 


In Business District. 


Day Pressure. | Night Pressure.| Fire Pressure. 


| 
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Ibs. Ibs. Ibs. 
52 52 52 
115 — 
15 80 75 to 80 
80 85 | 80 
100 aa: —— 
70 85 | 85 
60 to 65 60 | 125 
65 65 xO 
85 — 45 
| 23 23 160 
| 30 25 25 to #0 
35 35 35 
32 35 32 to 35 
20 to 40 40 20 to 40 
80 80 | 80 
45 45 9 to 120 
100 100 100 
165 165 165 
45 | 45 90 
35 to 40 40 to 45 75 to 80 
10 | 10 | 110 
38 38 100 
26 30 to 40 25 to 40 
70 70 70 
} 40 a 








land county, to replace the one burned recently, has 
been laid on the table, while the two principal towns 
are waging a warm fight over the location of the 
county seat. 


The people along the line are earnestly working to 
secure a railroad between Centralia and Chester; at a 
late meeting the citizens of the former place agreed to 
raise a. ash subser!ption, give fourteen acres of land, 
and secure the rig 1t of way through the city. 


During the past t *o weeks three hundred car-loads of 
cotton have been t-rnsferred at Tuscola by the Iilin- 
ois Central for shit ment east. 


Several gas wolle hare 1< ently been struck at Hol- 
den. McLean cou: ; the pressure is 25 pounds per 
square inch, an? .fforts are being madeto utilize it for 
fuel. The location of these wells conforms to the 
theory advanced inthe article on “ Natural Gas in Ii- 
linois ” in the News for Dec. 12, 1885. 


From private information it is learned that the citi- 
zens of Danville are organizing a stock company to bore 
for gas with a view of attracting manufacturers to that 
place. They expect to go 2,000 feet, if necessary, 

Mattoon will spend $3,000 to $4,000 for stone curbs, tile, 
and brick conductor, and for a little experimental pav- 
ing, as a beginning toward a permanent improvement 
of the business streets. 


The engineers are now locating the line of the Indi- 
anapolis and Kansas city railroad through western 
Illir ois, near Roodhouse. 


The Grant Monument Association of Chicago has de- 
cided upon a plan forthe monument to be erected in 
Lincoln park. The design was prepared by F. M. 
Whitehouse and consists of a granite terrace sur- 
mounted by an arched structure forming a cover for 
the central portion of the terrace, on top of which is 
the pedestal upon which will be plaped a colossal 
bronze equestrian statue of Gen. Grant. The terrace 
is pierced by an arch sixty feet wide, which connects 
the lake shore walk with the walks around the park 
lake, the structure being placed with its largest dimen- 
sion north and south. It will all be built of granite, 
and cost $50,000, 


Freeport is advertising for bids to light the city by 
electricity. 

A monthly report of Evanston water works shows 
that 20,000,000 gallons were pumped at $4.88 per million 
gallons. 

A freight car on the Midland road jumped the track 
on abridge, near Farrington, thirteeen miles north- 
west of Terre Haute; the trucks broke, aid the jar 
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caused the entire bridge to fall. The trains are run- 
ning around the break, by courtesy of the neighboring 
roads, 

The C., B. & Q. will.probably build a third track from 
Chicago to Aurora (forty miles) and possibly a fourth 
with a possible extension still farther,in the near 
future. Thesameroad is making preparations to build 
a new bridge across the “ bay ” at Quincy. 


A movement is on foot in Henry county to straighten 
Greene river to increase the fall and flow. At present 
its overflows a large section in Henry and Bureau 
counties every spring and summer. The channel is 
very crooked and has an average fall of only 6 inches 
per mile, 


The commissioners of the Iroquois Crescent drainage 
district are advertising for proposals to construct 9% 
miles of ditch; bids are to be opened February 23d, at 
the town clerk’s office in Crescent City, Iroquois county. 


LL a 


WATER 


THE Wellsburg, W. Va., water works bonds have all 
been sold and the construction of the works will be 
commenced as soon as the weather will permit. 


At the election held recently at Lincoln, Neb., on the 
question of issuing $100,000 in bonds for the purpose of 
building a system of sewerage, the proposition was de- 
feated by a vote of nearly two to one. 


San JUAN DEL Rio, Mexico, on the line of the Mexican 
Central Railroad, isto have new water works. A dam 
is being built near the city, the people of San de! Rio 
contributing toward the completion of the work. 


Tue St. Louis branch of the Henry R. Worthington 
Hydraulic Works (J. R. Williams, Manager) is furnish- 
ing a complete pumping outfit to Texarkana, Texas, 
for the city water works. 


Tue Medical Era says that “the water drank by 
Philadelphians, owing to the presence of cemeteries 
near the river, is a product of the rainfall into the 
Schuylkill, mixed with a large proportion of the dis- 
tillate of the bones of their ancestors.” 


Tue drilling for oil at Howard, N. Y., has been an 
unprofitable venture so far, and the fishing for thetools 
at the hottom of the well has been abandoned for the 
present. But there are strong hopes of oil in the 
region, and another well will be put down near this 
one. 


THE contract has been let for the construetion of the 
building for the Selma, Ala., water works. The main 
building will be of brick, two stories high, and of hand- 
some design. Material is now being hauled on the 
grounds with which to begin work, 


JuDGE GARDNER, of the Supreme Court, has decided, 
on motion of R. M. Morse, Jr., that he would frame 
issues for a jury in the case of Charles D. Morse vs. the 
City of Worcester, Mass,, which is a bill in equity to 
restrain the respondent from emptying its sewage into 
the Blackstone river. 


THE AQUEDUCT CoMMISSIONERS have decided to con- 
struct the Sodom Dam and reservoir at an estimated 
cost of $1,100,000. Any written communication in refer- 
ence to the construction of the Quaker Bridge Dam and 
reservoir will be received up to March1. Chief Engi- 
neer Birdsall and Consulting Fngineer Adams, of 
the Department of Public Works, of New York, have 
filed with the Commission written opinions in favor of 
the construction of the Quaker Bridge Dam. 


Tae Mayor and Water Board of Newton, Mass., 
strongly recommend the use of meters as the most 
equitable and satisfactory way of selling water, as a 
means of suppressing waste and as being beneficial to 
the water supply in extending its period of usefulness. 
The Mayor in his annual address recommends that the 
meters be owned, furnished and kept in order by the 
city and rented to water-takers at a fair annual rate. 


AT arecent meeting of the citizens and taxpayers of 
New Lots, L. I., a committee of five, with ex-Supervisor 
Ditmas Jewell as chairman, was appointed to confer 
with the Board of Health and adopt a proper system of 
sewerage forthe town. Several plans were discussed 
at. different meetings of the Health Board and this com- 
mittee, and it was at last agreed that the West system, 
now in vogue in Atlantic City. N. J.. would be suitable 
for the town. The inventor, Mr. W. 8. West, explained 
his system to the committee. It includes a large brick 
well, cemented inside and outside, sunk to a certain 
depth, depending somewhat on the-.length of the 
sewers. Powerful pumps are placed in this well, capa- 
ble of forcing the sewage to a number of filtering 
tanks, which can be placed at any distance f.om the 
well. The water is thus separated from the sewage, 
which can be pumped from the well and manufactured 
into a fertilizer, thus avoiding any danger from sewer 
gas, Ata mass meeting soon to be held the committee 
will make their report to the taxpay*rs. 


ENGINEERING NEWS AND 


AN application has been made at the State Depart- 
ment, Harrisburg. Pa., for a charter for the United 
Natural Gas Company, which will operate in several 
counties in Pennsylvania and in Cattaraugus, Allegan) 
and Erie counties in New York. The main office will 
be located at Oil City, and the capital stock is $2,500,000, 
The National Transit Company (another name for the 
Standard Oil Company) owns 24,950 shares of the stock, 
the balance being held by Benjamin Brewster, of New 
York city; Daniel O. Day, of Buffalo; William T 
Seheide, Joseph Zeep and C, N. Payne, of Titusville; 
and J. R. Campbell, of Oil City. 


A Buast AGarnst SEWERS.—Baltimore just enjoys the 
reputation of being a clean and healthy city. The city 
is washed thoroughly by every heavy rain. Would we, 
by investing five millions in a “system of sewerage.” 
be buying a blessing or acurse? Brooklyn and Boston 
have systems of sewerage, and the public health in 
each city is less favorable than in Paltimore. In the 
new part of Boston and the handsomest parts of 
Brooklyn there have been epidemics of diphtheria, 
searlet fever and other terrible maladies. These di- 
seases raged worst where the “‘modern improve- 
ments” were of the latest character. The physicians 
declared the spread of these diseases to be due to “ de- 
fective plumbing.” But defective plumbing, or cheap 
plumbing, may always be counted onin any city. Un- 
der our system there is no sewerage communication 
between house and house. Each house is isolated and 
uses its individual sink. But in a “system of sewer- 
age” all the houses are connected by a subterranean 
communication, through which the diseases of one 
may rise with the sewer gases and enter the home of 
the other through ‘defective plumbing.” which may 
always be expected. Is it wise to expend five millions 
for this possible underground medium of disease? It 
is a question not to be anawered hastily, but to be an- 
swered after a full examination of the vital statistics of 
the cities that are blessed or cursed, as the case may be, 
with complete “systems of sewerage.” — Baltimore 
American, 


SaCRAMENTO’s WaTER Suppiy.—The following are 
the propositions of the two competitors for supplying 
Sacramento, Cal,, with pure mountain water as they 
now stand before the Board of Trustees. 

The California Water and Mining Company offer to 
supply the city of Sacramento with pure mountain 
water, of the best quality for domestic uses, to the 
amount of 1,100,000,000 gallons per annum, for fifty years 
for the sum of $30,000 per annum, payable quarterly, 
after the water has been furnished; said water to be 
brought from Loon lake and Pilot creek, and to be 
conducted in iron or steel pipes from such point in El 
Dorado county as will insure the purity of the water, 
and delivered in the city mains at the corner of Tenth 
and I streets, under a gravity pressure of about 70 
pounds, or 160 feet, or such greater or lesser pressure 
as the city may desire; and also offers to furnish in the 
same manner, at any time when required by the city, a 
still larger amount of the same water at the same rate 
of compensation, in proportion to such additional 
amount of water. 

The Amador Canal ani Mining Company has madea 
proposition to supply the city of Sacramento with 1,100,- 
000,000 gallons of fresh, clear, potable water from the 
Blue lakes and Mokelumne river, to be delivered into 
the city main on I street, through an iron or steel 
pipe.and under a gravitation pressure equal to the 
best fire pressure attainable with the system at pres- 
ent in use, at a cost of $50,000 per annum. 

A committee of the Board, with the City Engineer and 
several citizens, visited and examined the source of 
supply and works of this company; and it is believed 
the company can deliver such quantity of water of the 
desired quality, by the construction of proper works 
for that purpose, ata less figure than that proposed. 
The latter proposition will be accepted, if the modifica- 
tions required by the city are agreed to. 


NEWS OF THE WEEK. 


CONTRACTING. 


There is no single class journal wn the United States 
read by so many contractors for all kinds of Civil Engi- 
neering construction as ENGINEERING NEWS AND AMERI- 
can Contract JouRNAL. We propose as in the past 
to publish early intelligence of all new contract work. 
Our prices for advertising proposals for contracts is 
terenty cents per line, and it is so cheap that parties 
having any work to advertise will always find ita good 
investment to use this journal. 


Water Pipe—Thomas F. Maney & Co., of Boston, 
Mass., has been awarded the contract for furnishing 
twenty-two miles of water pipe at Abington, Mass. 


Pile Bridges.—Messrs. Ross and Sanford are the 
successful bidders for the pile bridges on the Annapolis 
& Baltimore Short Line R. R. Co. 


Pipes and Hydrants.—Ripley & Kimball, of g. 
Louis, will finish the cast-iron pipe, hydrants, valyos 
ete., for the new water works at Texarkana, Tex., ang 
Ottawa, Kan. 


A New Bridge.—Messrs. Fraser & Reynolds, oj. 
citors, will apply to Parliament for a charter to form 
company for the purpose of bridging the St. Lawrenen 
near Brockville. 


Drainage Contract.—The contract for the Ashkum.- 
Danforth drainage scheme, advertised in late issues of 
the News, was let on Monday, February 1, to W. 4. 
Wheeler & Co., of Sciotoville, Ohio, at 10% cents per ey- 
bie yard. 


Iron Work.—The contract for iron beams, etc., for 
first story floor of the Court House, ete., at Pittsburg 
Pa., has been awarded to the Keystone Bridge Com- 
pany. The contract for iron work for first floor of the 
post office, ete., at Minneapolis, Minn., has beep 
awarded tothe tna Iron Works at its bid of $2,497.15. 


Contractors’ Figure too High.—The revolving iron 
erane or derrick for the navy yard at Mare Island, Cal., 
will be constructed by the navy yard employés; the 
bids received from contractors being s0 much beyond 
the estimate for the work that it was found necessary to 
reject them. 


Contracts and Trades Unions.—Contractors inter- 
ested in projected buildings in New York City are em 
barassed by the attitude of the various trades unions 
with reference to the proposed eight-hour jaw to take 
effect May 1, and insert in their agreements conditions 
providing for a reconsideration of terms in case such a 
law is enforced. The state of certainty is also a check 
upon the investment of capital. . 


The New York District Railway. This proposed 
Brozdway underground railway is progressing to the 
extent of obtaining the consent of property owners 
slong the line. The company stipulates that it will re- 
build the vault walls on the curb-line, and make them 
not less than 2 feet thick, and will also put in the per- 
manept sewer, gas, water and steam pipes, before 
the existing systems are disturbed, They claim that 
a number of legal consents have already been received. 
The list of consulting engineers, etc.. is given else- 
where. 


Water Tank.—The City of Columbus, Texas, will re- 
ceive sealed proposals for the construction of an iron 
water tank, with iron platform around it, of a capacity 
of 50,000 gallons on the water-tower, in said city. This 
tower is of brick, 60 feet high and 20 feet in diameter 
at the top, with an interior stairway. The city re- 
serves the right to reject one or all bids. The pro- 
posals should be endorsed on the outside of the en- 
velope, “‘ Proposals for Iron Water-tank,” and directed 
to Wells Thompson, Mayor of Columbus, Texas. 


Barracks.—Sealed proposals in triplicate, subject to 
the usual conditions, will be received until 12 o'clock 
noon, Eastern time, March 1, 1886, at which time and 
place they will be opened in presence of bidders, forthe 
construction of one or two sets ot barracks of brick, 
at Fort Hamilton, N. Y., in accordance with plans and 
specifications, which can be seen at the office of the 
Post Quartermaster, Fort Hamilton. N. Y. 


Elevated R. R.—Sealed proposals will be received at 
the office of the Board of Improvements, No. 7 City 
Hall, Cleveland, O., until 12 o’clock M., Friday, March 
5. for the masonry, foundation, excavations, grading, 
embankments, piling, timber work, protections, struct- 
ures, and drains required and necessary for the con- 
struction of the superstructure of the “ Elevated Road- 
way or Bridge,” from Hill street to Abbey street in the 
city of Cleveland, O. 

Plans and specifications may be seen, and blank pro- 
posals can be obtained, at the office of the City Civil 
Engineer, Cleveland, O. 


Cuyahoga River Dredging.—Sealed proposals will 
be received at the office of the Board of Improvements, 
No, 7 City Hall, Cleveland, O., until 12 o’elock m. Mon- 
day, March 1, 1886, for dredging and removing bars and 
other obstructions from the channel of the Cuyahoga 
river from the L. 8. & M. 8. Ry. bridge near Front strert. 
to the canal transfer lock; also the “Old River Bed.” 
for the season ending December 1.1886. The work to be 
done in such manner and to such extent as may be di- 
rected by the Board of Improvements. 


Natural Gas in Kansas—Col. 8. H. Lockett informs 
usthata company is now laying pipe to supply the 
City of Paola, Kansas, with natural gas from wells 
7% miles from the town. The pressure at the wells is 
from 60 to 70 pounds per sq inch, The pipe, 3 
inches diameter, is forthe present laid on top of the 
ground, and tests are being made of the efficiency of 
the plant. ‘‘Tarsprings” are numerous in that sec- 
tion and led to the successful search for natural gas. 














Iron Mountain R. R. Contracts.—The eontracts for 
pbuilding tte Bald Knob Spur of the Iron Mountain R. 
R., from Bald Knob, Ark., to Memphis, Tenn., have 
been signed. The contractors are Smith & McGaw, of 
philadelphia, Erskine Smith being the principal con- 
tractor and director of the work, with headquarters at 
Wynne, Ark., on the Helena branch. The contract 
calls for 100 miles of road, which will cost about $1,000,000. 
There will be fully twelve miles of trestle-work. The 
building of the line will be sublet, and contractor Jen- 
kins, of Philadelphia, has signed an agreement for the 
eonstruction of twenty-five miles of the road. The 
bonds of the contractors call for completion of the work 
by February 1, 1887. 


Jail.—The board of commissioners of roads and rev- 
enves of Gordon county, Ga., have let the contract for 
the erection of a stone jail, to be built in the town 
within the next three months, © Several bids were filed, 
but after due consideratien the bid of McDonald Bros.. 
architects, of Louisville, Kentucky, was decided to be 
the lowest and best bid, and consequently the contract 
was awarded to them, at $3,624 for the building com- 
plete, made of solid stone, and to have all the latest 
improvements as to doors, locks, ventilation and sani- 
tary arrangements. The capacity of jail will be twenty- 
five prisoners, and, as expressed by the contractor, 
“ when a man is put in, he will be thar when sent for., 


Railroads, Bridges and Canals. 


Atlantic Ocean and Philadelphia Canal.—Congrees- 
man Charles O'Neill has been assured that the above 
eapal scheme Will be favorably recommended in com- 
mittee. The amount appropriated is 30.000, and the 
work of surveying is to be done during the coming 
summer. 


The Pennsylyania Railroad Co. express satisfac- 
tion with the new principle adopted by them some time 
ago of constructing their new bridges of plate-iron 
girders and stone arches wherever possible. ‘C'welve 
bridges on the New York and Belvidere division were 
rebuilt on this plan last year. 


The Black Diamond Railroad.—The bill in the Vir- 
ginia Legislature to incorporate the Virginia division 
of the Chieago, Parkersburg & Norfolk Kailroad Com- 
pany, has passed both House and Senate. As soon as 
the Virginia charter is an assurred fact. it is under- 
stood that construction companies for both States will 
be formed. 


New Railroads.—Cotumata, 8. C., Feb. 8.—There is 
abig boom in railroad building in this State, four or 
five now being constructed and subscriptions being 
taken for others. Ong of the best prospective paying 
schemes is that of the Southern Construction Company, 
with the principal shareholders in Massachusetts, to 
build a road across the upper part of the State, where 
railroad facilities do not exist, but are much needed. 


Chicago, Burlington & Quincy.—This company has 
let contracts as follows for work on extensions of its 
Burlington & Missouri river syst'm in Nebraska: 
Hastings to Aurora, 26 miles; Omaha stockyards to 
Ashland, 26 miles; Edgar to Blue Hill, 28 miles; Grand 
Island northwest, 100 miles; Fairmont south, 15 miles; 
Tobias to Edgar, 33 miles; Edgar to Superior, 26 miles; 
Elwood northwest, 43 miles. Total, 297 miles, 


The Delaware, Lackawanna & Western Railroad 
has just undertaken an extensive improvement on its 
line near the High Bridge over the Passaic river near 
Paterson, N. J. There is a curve in the road there 
which necessitates the slowing up of trains when ap- 
proaching the High Bridge, a view of the bridge from 
the locomotive being obstructed by the curve. The 
road is being straightened out, men having begun 
work. The road will be moved some thirty feet farther 
southeast for a distance of about 600 feet. This will 
necessitate the construction of a new bridge over the 
canal, and this bridge is to be an iron structure of con- 
siderable size, the old one being abandoned. 


An Expensive Line to Build.—Orrawa, Feb. 5.— 
James Isbester and P. J. Brown have been awarded the 
contract for building a railway from the Inter-Colonial 
Railway at Metapedia, to Paspebiac, a distance of 93 
miles along the north shore of Bay Chaleurs, in Que- 
bec Province. The contract was signed to day by Sen- 
ator Robitaille, President of the Paspebiac Railway. 
The country through which this road will pass is 
mountainous, and the work will be expensive. The Do- 
minion Government has granted a sudsidy of $6,400 per 
mite, and the Government of the Quebec Province has 
4'so granted asubsidy. If work is commenced on this 
road at once it will furnish employment to a number of 


fishermen who have been left destitute by the failure 
of fishing firms. 


Hopeful it will be Built.—Huntixcpon, Pa.. Febra- 
“ry 7.—The report that grading will be commenced in 
‘hs spring on the Seaboard, Pennsylvania and Western 
Railroad, which is to extend from Harrisburg to Pitte- 
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burg, is not a mere rumor, but came directly from the 
leaders in the project in New York. Persons living 
along the line of the proposed road and deeply inter- 
ested in its construction having visited that city and 
received the assurance that it will be accomplished; 
there is good reason for placing confidence in the 
statement. The right of way was obtained upon condi- 
tion that work on the road would be begun within 
five years, and that time will expire in about a year 
from this time, so that there remains but one working 
season in which to comply with the condition and pre- 
vent a forfeiture of the rights of the company. 


Bridging the Mississippi.—Wasuinoton, D. C., Feb. 
6.—The Secretary of War has made the following de- 
cision in regard to the construction of the proposed 
stone arch bridge over the Mississippi river at Minne- 
apolis: 

1, It does not appear that any injury is probable to the 
works constructed by the Government at St. Anthony's 
Falls by the erection of the proposed bridge at Minne- 
apolis, and therefore the Secretary of War does net 
feel called on to consider what his duty would be in 
the event of a probable injury thereto. 

2. Itis proper to remark that the future safety and 
repairs of the works are more important to those inter- 
ested In the water-power at Minneapolis than to the 
Government of the United States. 

3, In view of the opinion of the Attorney General of 
May 1. 1885, in the matter of the railway bridge at St. 
Paul, the Secretary of War has no authority upon other 
grounds to interfere with orto regulate the construc- 
tion of this bridge. 

Kansas Railroad Extensions.—The opening of 
spring promises to bring with it great activity in rail- 
way construction in Kansas. The western half of the 
State has only about 700 miles of railroad, while the 
eastern half has 3,500 miles. This disparity is attrac- 
ting the attention of capitalists and also of managers 
of existing roads, and the western part will be the 
great objective point for building in the future. The 
Atchison, Topeka & Santa Fe R. R. contemplates the 
construction of 450 miles of road; the Missouri Pacific 
R. R. has several hundred miles under consideration ; 
the C., B. & Q. R. R. isreaching down towards Southern 
Kansas; the Rock Island R. R. has about 450 miles of 
new road in contemplation. a large portion of the 
amount in Kansas;the St. Paul system is invading 
part of the State, and the Union Pacific R. R. contem- 
plates some extensions. The plans of these corpora- 
tions have not yet been fully developed, but some of 
the details have transpired. The Santa Fe company 
have located their extension on a direct southerly line 
from Arkansas City, through the Indian territory, to 
Dallas, Tex., and will commence work on the road next 
month, giving a through trunk line to the seacoast at 
Galveston. The company has also commenced work on 
the extension of their branch from Butler, Douglas 
eounty, to Arkansas City, and are also building from 
Independence west with Arkansas City as the prospec- 
tive terminus of that branch. The Kansas and Arkan- 
sas Valley R. R. will commence work early in the 
spring on their road from Fort Smith, Ark., to Arkan- 
sas City, through the Indian Territory, making a 
through line to New Orleans and the Gulf of Mexico, 
viu Little Rock,a!so giving a connection with the Hunt- 
ington system on the Genda Springs, Caldwell & West 
ern Railway, which will be a continuance of the St. 
Louis & San Francisco R. R. from Arkansas City to 
Caldwell, Sumner county, Kansas. 


South Pennsylvania R. R. Prospects. 
It isn’t quite millennium, but answers just as well, 


And a rosy future promises a startling parallel, 
Whilst a mirage of reduction and discriminating 


freight 

Lifts from enterprise the burden of uncompromising 
weight, 

"Twas a struggle for existence waged against abor- 
tive guile, 

Still, in language “ anti-classic,”’ it will get their after 
while. 

They will span the yawning chasm, and will pierce 
the stubborn rock ; 


And will drive the matchless argument of ponderous 
rolling-stock. 

Then the shricking of the whistles with the clangor 
of the bell, 

As they echo in the valley or above the mountain 
swell, 

Will combine a mighty pwan of progressive vic- 
tory; 

And the people add the resonance of loud dox- 
ology. 

And when you drive the golden spike we hope you 
will agree. 

To send an invitation on the day of jubilee.— Pitts- 

burgh Commercial Gazette. 


The Erie Canal.—The Albany Evening Journal sug- 
gests for the improvement of the Erie Canal an aque- 
duct eight miles long and from 15 to 30 feet high across 
the Montezuma depression to lead into the canal the 
waters of Lake Erie. It says this would sweep away 
the necessity for one-third of the locks and speed the 
transportation 50 per cent. The Journal claims Federal 
appropriations by reason of a necessity for offsetting 
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the advantages the English already possess by means 
of a ship canal from tide water to Lake Erie. That 
nation could send gun-boats to bother the lake cities, 
while we now have no means of getting a fleet into 
those waters in case of an emergency, and are for- 
bidden by treaty stipulations from building a navy 
there. The above plan is virtually that proposed by 
Elnathan Sweet, State Engineer. 


The South Penna. R. R.--Dr. Hostetter, of Pitts- 
burg, in a late interview, fortells the completion of 
the South Penna. R. R., by April, 1887. He says he does 
not fear that the Penna. will crush it by buying the 
bonds of the Reading R. R,, which they are said to be 
doing: stock alone will control the road. Robert H. 
Sayre and a party of engineers are said to be now going 
over the road to report on the present condition of af- 
fairs. The doctor believes, or says, that on the recep- 
tion of this report the directors will let contracts and 
recommence work—on June 1st next—along the line. A 
change will probably be made in the western terminus, 
inaking the road 30 miles longer but reducing the eost. 
The new connection will be near Connellsville with the 
Pittsburg, McKeesport & Youghiogheny R. R. 


The Short Line Railway Company, of Nova Scotia, 
representing Dr. Norvin Green, Erastus Wiman, and 
other New Yorkers, has petitioned the Governor-Gen- 
eral in council to disallow an act passed by the Nova 
Scotia Legislature, at its last session, ratifying and 
making valid an agreement made by an agent of t e 
Short Line Company, transferring all the property of 
the company to the contractors engaged in building 
the railway. The ecompanyin its petition claims that 
the Nova Scotia Legislature has no right to impair its 
credit, it having been incorporated by an act of the Do- 
minion Parliament. Attention is also directed to the 
fact that the Short Line Company was prevented from 
carrying out its railway projects because of the repudi- 
ation by the present Minister of Railways of the con- 
tract made with his predecessor, Sir Charies Tupper. 


The St. Paul’s Extension.—Cuicaco, Feb. 7.—The 
Milwaukee and St. Paul is getting ready to begin active 
work onits new Kansas City extension, and itis ex- 
pected that the new line will be completed by next Fall. 
This new venture means thatthe St. Paul is to thrust 
itself into the territory now occupied by the North- 
western Road, which controls the St. Paul and Omaha. 
These interests will hardly permit the Milwaukee and 
St. Paul to ccme and take their business, without ex- 
tending their line to Kansas City also. In that event 
it would run nearly paralle] with the Chicago, Barling- 
ton and Quincy, which may resist any attempt to in- 
vade its territory. The most important protest against 
this extension,inthe opinion of many railroad men, 
will eome from the Chicago, Rock Island and Pacific, 
whose President, R. KR. Cable. is watening the move- 
ments made bythe St. Paul people. This new exten- 
sion would partly parallel his road and interfere with 
its traffic. 

The Road to Hudson's Bay.—Sr. Pau. Mrinn., Feb. 
5.—A special tothe Pioneer Press from Winnepeg says 
that the construction of a railway from the head of 
Lake Winnepeg to Fort Churchill, on Hudson's Bay, 
is now an assured fact, arrangements having just been 
eoncluded under whica work will be immediately be- 
gun. When surveyors were sent over the proposed 
route last fall their expenses were borne by Messrs. 
Grant and McLennan, railway contractors, on condi- 
tion that they should have the first opportunity for 
making tenders forthe work. The report of the sur- 
veyors being highly satisfactory, the firm was given the 
privelege of tendering bids on the work. They madea 
definite offer to build the road for much less than was 
originally supposed it could be built for. This offer 
was cabled by President Southerland to English eapi- 
talists. who havethe scheme in hand. Last night they 
cabled a reply authorizing the closing of the contract. 
It is understood that building operations will be begun 
very soon, starting at the head of Lake Winnepeg. 


An Outlet For Atlanta. ATtanta, Ga., Feb. 8.—For 
some time the building of the Georgia Midland Rail- 
road from Columbus to some point northeast has been 
agitated. Columbus, although a city of 25,000 inhabi- 
tant , with the most successful cotton milling interests 
in th» South, is prectically shut out from railroad priv- 
ileges, owing to the absorption of all the lines leading 
out by the central system. The idea now is to builda 
road which will connect with the Richmond and Dan- 
ville and thus findan exit out of the web. G. Gunby 
Jordan, now in New York in the interest of the scheme, 
is President ofthe new company. to which the city of 
Columbus has subscribed $150,000. Another like sum is 
needed, however, to supply which Atlanta has now 
setto work. A list with $35,000 subscribed was started 
nround to-day and will be run up to %50.000 to-morrow 
and double by the end of the week. Atlanta is fm- 
pelled to this by the necessity she now feels to dosome- 
thing to relieve the prevailing depression of business. 
It is expected that Joho H. Inman, of New York, who 
is about tostart on a southern tour, will add largely to 
the subscription. 
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Market Report of Engineering Materials. 


New York, February 11, 1886. 


Nors.—The following Market Report gives wholesale prices on 
the New York Market unless otherwise stated. Itis intended asa 
genera) guide to the estimating engineer. 
caution, that, as is well understood in business transactions, the 
amount of bill. distance from market centre and conditions of 
payment will have a material influence on the final paying prices. 
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Oom. ppomostia..<--- Sivdectwenbeisees aye 4.65 4.70 
Lead Pip -06 4c. 
Tin- Lined Lead Pipe phe wd canedie eitde’s 
_, sheet Lead 07% 


$5.10 @ 5.20 
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The following price current is made up entirely from quotations 
furnished us directly by the firms dealing n each brand; the prices 
are understood to be wholesale in New York, subject to ‘such spec- 
sal rates as large quantities may warrant: 


Alsen’s Portland Cement Works 
BarTseR & MEYERSTEIN: 

Hanover Port.and, 
Beivoni & Co.: 
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.&8 
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‘Giant’ Portland 
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New York CEMENT Co.: 
Rosendale 

N.Y. & RosENDALE CEMENT Co. : 
Rosendale, * Bridge ’ brand 
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STANDARD CEMENT Co, 

EK. THIELE: 
Dyckerhoff 

United States CEMENT Co.: 
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Portland, 
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2.60 


3.25 


. 10 
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2,40 


We give it with this 


ENGINEERING NEWS AND 


Unton AKRON CEMENT Co.: 
Akron “Star” brand, 


ASPHALT. 


Prices range per ton + $15.00 @ 20.00 
According to quantity or brand, and 
whether taken from vessel or store, 


LIME. 
Rockland, samen per bbl 


State, common..........- evdeesasdeuen <. 
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Add 25e. to above figures for yard rates. 


STONE, 


Cargo rates at New York. 
Amherst freestone, Ho. : 
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Granite, rough 
Common building stone per load. 
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Oxide zine, American. eten 034 $ 04 


Seer ee we esee eee 


See Reem eee eee eee eee eee 





THE National Motor Company has been incorporated at Chicago 
for the manufacture and sale of locomotives for street railways. 
Capital stock, $260,000. 


THE extensive works of the Coatesville, Pa., Iron Company, 
which were idle for more than a year and only partially resumed 
last fall, have started operation in employing upwards of 300 hands’ 
The Laure! Rolling Mills and all the other iron mills in this vicin- 
ity report business brisk. 


The St. Louis branch of the Deane Steam Pomp Company, of 
Holyoke, Mass., made sales of fifteen pumps in January, including 
one 1,000,000 gallon duplex. 


FREDERICK, MD., Feb. 5.—In consequence of the strike of the 
Penosylvania coke burners, the Catocton Iron Company has been 
compelled to bank its fires and temporarily suspend operations be- 
cause of the lack of fuel. Should the strike continue any length 
of time, the company will be unabie to till a large number of 
orders. 


Tue South Tredegar Iron and Nail Works, at Chattanooga’ 
Tenn., will soon have a steel plant in operation for making nail 
plate. This plant has been doing a large and profitable business 
cutting into nails Bessemer plate, purcha ed in the Pittsburg 
market. 


Ic is stated that orders are booked by leading steel-rail agents in 
New York for 100,000 tons. and in addition the Baltimore and Ohio 
R. R. is inthe market for 15,000 tons, and the Texas Pacific R. R- 
for 20 000 tons. 

Tue Pullman Company's shops at Pullman and Detroit are re- 
ported running on full time, and all the other twenty-five car 
shops of the country are said to be filled with orders to their fall- 
est capacity for almost a year to come. 

THE Ohio & Mississippi Railroad has closed an agreement with 
the citizens of Washington, Ind , to concentrate at that place its 
machine shops and car works, now located at Cochrane, Seymour 


and Vincennes, The Washington people are to pay $75,000 to- 


ward the construction of the new buildings which are to cost not 
less than $150,000. 

THE Phoenixville Bridge Works, of Pennsylvania, have shipped 
three iron bridges to the Union Pacific R. R. The Athens, Pa., 
bridge works are making a bridge a mile anda half long to replace 
the bridge over the Missouri at Omaha, and ene bridge 150 feet 
yong to span Battle creek. 


THE Pennsylvania Steel Co. and the Bethlehem Iron Works 


FEBRUARY 13, 1886, 


jointly have six iron steamers at work bringing ore from Cub, at 
the rate of 2,000 tons a week, and the ore pockets are kept full a) 
the time. - 


THe Garden City Iron and Steel Works, Chicago, Ill. has been 
incorporated for the purpose of rolling and manufacturing iron 
and steel rails and merchant bar, plates, angles, flats and a) il kinds 
of work pertaining to railroads, rolling mill and machine shop 
foundry and forging business. Capital stock, $500,000. 


Oliver Brothers & Phillips and Oliver & Roberts, the Pitts}, arg 
iron manufacturers, who failed a year ago and were granted an 
extension of three yea s, have paid their first installment of thei? 
indebtedness. The amount was $300,000, an average of 2) OO for 
every working day since the failure, and the payment was made 
a disposing of any real estate or permanent assets of :) he 

rm 


Carnegie Brothers & Company, of Pittsburg, will deliver tot), 
Union Pacitic R. R. this month 4,000 tons of steel rails (o be used 
in extensions and betterments. The Cleveland rolling mill, and 
two Chicago steel rail mills and the Joliet ste~1 rail mill wi)! g) 20 
furnish 26,000 tons of steel rails to the same company for the sane 
purposes. Thisyearthe Union Pacific R. R. will build a numie; 
of extensions and also protract the Utah Northern R. KR. furthe; 
into Montana and Washington Territory. 


THE INDUSTRIAL SITUATION. 

The development of business during the first six weeks of the ney 
year has been fully up to reasonable expectations. First and fore- 
most we have the assurance that railroad construction this year 
will be considerably in excess of last year’s mileage, and that jn 
addition thereto repairing will be more generally gone into, and 
partially worn out material, rolling stock and metive power wi! 
be replaced. Thus far locomotive works have been dragging in the 
rearof the improvement. Very few orders are sold ahead and com- 
panies have been soliciting orders without their usual success, 
The New York locomotive works have been as fortunate as any and 
perbaps a little more so in secaring business, and have now work 
that will carry them into April or possibly May. Besides this they 
have assurance of additional orders, which, if received, will keep 
their present capacity busily engaged throughout the summer 
The Baldwins have resumed full time with an increase in force 
Agents of all American locomotive makers in foreign countries 
are anticipating a successful canvass among foreign railroad man- 
agers, but thus far their contracts have been extremely meagre, 
and rather disappointing, despite the favor with which American 
locomotives have been and still are regarded. The rail makers are 
quiet after three or four months of unusual activity. The Besse- 
mer steel rail makers met a few days ago to consider the advisa- 
bility of increasing the production 125,000 tons, but afier hearing 
reports and weighing all questions surrounding that industry, 
was thought better to make no announcement of an increased 
production for thirty or sixty days yet. The production is pretty 
well sold up and the increase is only a question of time. Prices 
have been steady for two menths, and will not likely recede, but 
may «dvance, and especially so if a fair share of the numerous en- 
terprises, now in hands of financial agents soliciting funds, are 
successful in securing the desired loans. Quite an active demand 
exists for rails for lumber and mining regions. Street car rails 
are also being ordered quite freely, and in andition to this there is 
the promise of an urgent demand for bridge iron for elevated rai\- 
ways and fora number of important engiveering enterprises, which 
are either under way or are to be pushed to completion during the 
coming season. The genera! demand for iron and stee! material is 
up to highest expectations. The protfubilities aré that prices wil! 
remain stationars. Certain contingencies may arise, which wil! 
still further stimulate prices, as for instance, the contingency above 
referred to, viz., railway construction. If the money lenders lend 
money enough to build 25 percent. of the projected roads there 
will be no esca;e from higher prices for rails. The western nai! 
makers are in conference this week, and the easterc makers met in 
Philadelphia to talk over trade interests. The plate and sheet- 
iron makers are holding their own and are able to run their mil!s 
steadily on orders. Old material of all kinds is remarkably scarce, 
and brokers here have been cabling to the other side for prompt 
shipment. The crude iron industry is in excellent shape, and 
from advices just received, it is probable that further advance in 
standard forge will be made, and probably a little improvement in 
foundry may be worked up. The crude iron makers have been suc- 
cessful in booking a good deal of business since September |, 1**', 
but unfortunately for them much of their business has been taken 
at low price and they are now waiting for a further improvement. 
There is, of course, a great deal of uncertainty as to the extent of 
railroad building this season. Compensating activity is developed 
in other directions. For instance, the ship yards are better em- 
pldyed now than they have been for several months, and within 
a few days managers of yards along the Delaware have cloved 
some lirge contracts. Negotiations are pending now for two ves 
sels to be built for the Spreckels people, to p'y between ban Fran- 
cisco and the Sandwich Islands. The boat yards along the lakes 
and the larger machine shops, supplying machinery for tugs and 
for lake crafts, are under contract at this time for considerable 
machinery and work to be completed in time for the opening of 
the spring trade. Orders have been delayed and work is b ing 
hastened. The activity in the lake ore regions, due to the im- 
proved demand for lake ore; the activity in lumber, due to the 
improved ¢emand for lumber, and the promised increased activ'\) 


‘jn the bituminous cool regions of the west are all opening to 10- 


crease activity in lake navigation. Besides this a good deal of 
work is being done for river crafts both east and west. 

The car builders are also busy. Large orders have been given 
out since the 15th of December, and a good many roads are sti! in 
need of rolling stock. Car builders, :ike other manufacturers, have 
been Jed in to the accepting of a good many orders at low prices, 
but are now :tiffening their rates in order to share in the ceners! 
improvement. 

It is likely the upward tendencey in prices will continue, as the 
producers of raw material are guarding production witb jealous 
care and are combined into associations of one kind or another 
for the restriction of production within reasonable limits. Thi* 
tendency is manifest in all Gigoctiongy It isa healthfal sigo and 
wiil be productive of good. 


Tur attention of draughtsmen is especially called t 
the advertisement of the Berlin Iron Bridge Company 
which appears in another column, 








